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7KLV�SDSHU�H[DPLQHV�WKH�LVVXHV�LQ�DFFHVVLQJ�WKH�2UDFOH�GDWDEDVH�IURP�-DYD6HUYHU�3DJHV��DOVR�NQRZQ�DV�-63V����-63��LV�D
UHFHQW�ODQJXDJH�VSHFLILFDWLRQ�GHYHORSHG�E\�6XQ�0LFURV\VWHPV��FRRSHUDWLYHO\�ZLWK�RWKHU�VRIWZDUH�FRPSDQLHV�LQFOXGLQJ�2UDFOH�
WR�DOORZ�WKH�JHQHUDWLRQ�RI�G\QDPLF�FRQWHQW�LQ�WKH�+70/�SDJHV�RI�D�ZHE�DSSOLFDWLRQ��)RU�H[DPSOH��D�-63�PD\�SHUIRUP�D�TXHU\
DJDLQVW�WKH�GDWDEDVH�DQG�UHSRUW�WKH�UHVXOWV�DV�DQ�+70/�WDEOH���7KH�-63�WUDQVODWRU�FRQYHUWV�-63�ILOHV�WR�VHUYOHWV��ZKLFK�FDQ�EH
H[HFXWHG�RQ�D�ZHEVHUYHU�WKDW�VXSSRUWV�D�VHUYOHW�UXQQHU����2QFH�GHSOR\HG��D�-63�FDQ�EH�LQYRNHG�IURP�D�EURZVHU�YLD�DQ�KWWS
85/�WR�UHWXUQ�WKH�G\QDPLFDOO\�JHQHUDWHG�SDJH�

7KH�LQGXVWU\�OHDGLQJ�2UDFOH�L�GDWDEDVH�SURGXFWV�SURYLGH�LQWHJUDWHG�DQG�FRPSUHKHQVLYH�-DYD�VXSSRUW>�@��LQFOXGLQJ
VXSSRUW�IRU�H[HFXWLRQ�RI�VHUYOHWV�DQG�-63V���-63V�FDQ�EH�UXQ�RQ�WKH�2UDFOH�$SSOLFDWLRQ�6HUYHU���RQ�:HE'%��DQG�RQ�XSFRPLQJ
UHOHDVHV�RI�2UDFOH�/LWH�DQG�WKH�-6HUYHU���$FFHVV�WR�REMHFW�UHODWLRQDO�GDWD�LQ�64/�WDEOHV�LV�SURYLGHG�WKURXJK�-'%&�DQG�64/-�
ZKLFK�DUH�VWDQGDUG�IUDPHZRUNV�IRU�GDWDEDVH�FRQQHFWLYLW\�LQ�-DYD���2XU�IRFXV�LQ�WKLV�SDSHU�LV�RQ�DFFHVVLQJ�WKH�GDWDEDVH�IURP�D
-63�XVLQJ�-'%&�DQG�64/-��ZLWK�HPSKDVLV�RQ�UHVRXUFH�PDQDJHPHQW�DQG�IRUPDWWLQJ�RI�TXHU\�UHVXOWV�

7KH�SDSHU�LV�RUJDQL]HG�DV�IROORZV���,Q�6HFWLRQ���ZH�JLYH�DQ�RYHUYLHZ�RI�D�ZHE�DSSOLFDWLRQ�DQG�WKH�-63�H[HFXWLRQ
PRGHO��DQG�LOOXVWUDWH�WKH�VWHSV�LQ�ZULWLQJ�EDVLF�-63V���6HFWLRQ���SURYLGHV�D�EULHI�UHYLHZ�RI�-'%&�DQG�64/-���,Q�6HFWLRQ����ZH
GLVFXVV�WKH�SURJUDPPLQJ�DQG�SHUIRUPDQFH�LVVXHV�IRU�-63V�WKDW�LQWHUDFW�ZLWK�WKH�GDWDEDVH��'HWDLOHG�FRGH�VDPSOHV�DUH�XVHG�WR
H[SODLQ�WKH�YDULRXV�VWUDWHJLHV��LQFOXGLQJ�WKH�XVDJH�RI�-DYD%HDQV���6HFWLRQ���GHDOV�ZLWK�IRUPDWWLQJ�RI�64/�TXHU\�UHVXOWV�DQG
H[SODLQV�KRZ�;0/�RXWSXW�FDQ�EH�G\QDPLFDOO\�JHQHUDWHG�LQ�D�-63�XVLQJ�WKH�2UDFOH�;0/�64/�DQG�UHODWHG�XWLOLWLHV����:H
FRQFOXGH�ZLWK�D�WHFKQRORJ\�SUHYLHZ�RI�2UDFOH·V�-63�H[WHQVLRQV��DQG�RI�WKH�HPEHGGHG�ZHE�VHUYHU�KRVWHG�E\�2UDFOH�-6HUYHU
WKDW�ZLOO�DOORZ�VHUYOHWV�DQG�-63V�WR�EH�H[HFXWHG�RQ�WKH�-DYD�9LUWXDO�0DFKLQH�UXQQLQJ�LQVLGH�WKH�GDWDEDVH�

����&21&(376�$1'�7(506

,Q�WKLV�VHFWLRQ�ZH�SUHVHQW�DQ�RYHUYLHZ�RI�WKH�EDVLF�FRQFHSWV�DQG�WHUPV�WKDW�ZLOO�EH�XVHG�LQ�WKH�SDSHU�

7KH�,QWHUQHW�KDV�VSDZQHG�WKH�FRQFHSW�RI�ZHE�DSSOLFDWLRQV�ZLWK�EURZVHU�EDVHG�LQWHUIDFHV���7KHVH�DSSOLFDWLRQ�HPSOR\
VLPSOH�SRLQW�DQG�FOLFN�JUDSKLFDO�XVHU�LQWHUIDFHV�WR�VXFFHVVIXOO\�KLGH�PXFK�RI�WKHLU�FRPSOH[LW\���+RZHYHU���WKHLU�JRDO�LV�QRW�MXVW
HDVH�RI�XVH�EXW�ZLGH�DQG�XQLIRUP�DFFHVVLELOLW\�DFURVV�GLIIHUHQW�W\SHV�RI�PDFKLQHV�DQG�QHWZRUNHG�JHRJUDSKLFDO�DUHDV����1HZ�DQG
LQQRYDWLYH�WHFKQRORJ\�KDV�SURPSWHG�WKH�UDSLG�DGRSWLRQ�RI�WKLV�HOHJDQW�\HW�SRZHUIXO�FODVV�RI�DSSOLFDWLRQV���-DYD�SOD\V�DQ
LPSRUWDQW�UROH�LQ�WKLV�DUHD�²�LW�LV�WKH�ODQJXDJH�RI�FKRLFH�IRU�GHYHORSLQJ�ZHE�EDVHG�DSSOLFDWLRQV���/LNHZLVH��+70/��+\SHU�7H[W
0DUNXS�/DQJXDJH��LV�WKH�VWDQGDUG�DQQRWDWLRQ�VFKHPH�IRU�SUHVHQWDWLRQ�RI�ZHE�FRQWHQW�WR�WKH�XVHU����-63V�DUH�ULJKW�LQ�WKLV
SURJUDPPLQJ�VSDFH�²�WKH\�DOORZ�ZHE�RXWSXW�WR�EH�JHQHUDWHG�RQ�WKH�IO\�XVLQJ�+70/�ZLWK�-DYD�VFULSWLQJ����7KH\�DUH�EDVHG�RQ
WKH�VHUYOHW�SURJUDPPLQJ�PRGHO�>�@����%HIRUH�ZH�ORRN�DW�-63V��OHW�XV�GHOYH�D�OLWWOH�PRUH�LQWR�ZKDW�FRQVWLWXWHV�D�ZHE�DSSOLFDWLRQ�

����:(%�$33/,&$7,21�$5&+,7(&785(

7KH�FHQWUDO�HQWLW\�LQ�ZHE�DSSOLFDWLRQV�LV�WKH�ZHE�VHUYHU����7KH�EDVLF�LGHD�RI�D�ZHE�VHUYHU�LV�TXLWH�VLPSOH�²�LW
XQGHUVWDQGV�WKH�+773�UHTXHVW�UHVSRQVH�SURWRFRO�DQG�UHWXUQV�SDJHV�WKDW�DUH�UHTXHVWHG�E\�WKH�XVHU�WKURXJK�DQ�+773�85/�
$URXQG�WKLV�VLPSOH�FRQFHSW�KDYH�JURZQ�SRZHUIXO�-DYD�EDVHG�WHFKQRORJLHV�VXFK�DV�DSSOHWV��VHUYOHWV��DQG�-63V����$SSOHWV�H[SORLW
WKH�ZULWH�RQFH�UXQ�DQ\ZKHUH�GHVLJQ�SKLORVRSK\�RI��WKH�-DYD�ODQJXDJH��GRZQORDGLQJ�FRGH�IURP�WKH�ZHE�VHUYHU�LQWR�WKH�ORFDO
EURZVHU�IRU�H[HFXWLRQ�DQG�SUHVHQWDWLRQ���,Q�FRQWUDVW��VHUYOHWV�DQG�-63�DUH�H[HFXWHG�E\�WKH�ZHE�VHUYHU�XSRQ�LQYRFDWLRQ
WKURXJK�D�85/���7KH�JHQHUDWHG�UHVXOWV�DUH�UHWXUQHG�WR�WKH�EURZVHU�DV�SDUW�RI�WKH�UHVSRQVH�WR�WKH�+773�UHTXHVW�����6HUYOHWV

�����������������������������������������������������
��-DYD6HUYHU�3DJHV�DUH�QRW�WR�EH�FRQIXVHG�ZLWK�-DYD�6WRUHG�3URFHGXUHV��ZKLFK�DUH�RIWHQ�UHIHUUHG�WR�ZLWK�WKH�VDPH�-63�DFURQ\P�
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DQG�-63V�DUH�UHODWLYHO\�QHZ�WHFKQRORJLHV�EXW�WKH\�KDYH�JDLQHG�TXLFN�SRSXODULW\�GXH�WR�WKHLU�IOH[LEOH�\HW�SRZHUIXO�SURJUDPPLQJ
PRGHO�

,Q�DGGLWLRQ�WR�VWDWLF�ILOHV�ZLWK�SUHGHWHUPLQHG�FRQWHQW��D�ZHE�DSSOLFDWLRQ�PD\�FRQWDLQ�D�PL[WXUH�RI�G\QDPLF�SDJHV
JHQHUDWHG�XVLQJ�VHUYOHWV��-63V�WKDW�DUH�FRPSLOHG�WR�VHUYOHWV�EHIRUH�H[HFXWLRQ��RWKHU�W\SHV�RI�G\QDPLF�SDJHV�VXFK�DV�'+70/�
SOXV�VW\OHVKHHWV�IRU�SUHVHQWDWLRQ��DQG�VXSSRUWLQJ�-DYD�OLEUDULHV���)LJXUH���VKRZV�WKH�JHQHUDO�VHWXS�RI�D�ZHE�DSSOLFDWLRQ�

)LJXUH����7KH�$UFKLWHFWXUH�RI�D�:HE�$SSOLFDWLRQ

�����:+$7�,6�$�-$9$6(59(5�3$*(�-63��"
�� 7KH�-63�SURJUDPPLQJ�PRGHO�DOORZV�ZHE�FRQWHQW�WR�EH�JHQHUDWHG�G\QDPLFDOO\�GXULQJ�SURJUDP�H[HFXWLRQ�WKURXJK�-DYD
VFULSWOHWV��GHFODUDWLRQV��DQG�H[SUHVVLRQV�LQWHUOHDYHG�ZLWK�WKH�VWDWLF�FRQWHQW�LQ�D�+70/�SDJH�>�@���$�VFULSWOHW�LV�D�EORFN�RI�-DYD
FRGH�WKDW�LV�UXQ�DV�SDUW�RI�WKH�VHUYOHW�WKDW�LV�JHQHUDWHG�IURP�-63�WUDQVODWLRQ���&RPSDUHG�WR�VHUYOHWV��-63V�SURYLGH�D�FRQYHQLHQW
VKRUWKDQG��PDNLQJ�WKHP�VLPSOHU�DQG�HDVLHU�WR�DXWKRU���7KHLU�PDLQ�LQWHQW�LV�WR�VXSSRUW�FOHDQ�VHSDUDWLRQ�RI�FRQWHQW�JHQHUDWLRQ
DQG�SUHVHQWDWLRQ�ORJLF��,Q�SDUWLFXODU��WKH�LQWHJUDWLRQ�RI�UHXVDEOH�PRGXODU�FRPSRQHQWV�VXFK�DV�-DYD%HDQV�LV�HPSKDVL]HG�

$V�ZH�VKDOO�VHH�ODWHU�LQ�WKLV�SDSHU��HPHUJLQJ�VWDQGDUGV�OLNH�;0/�DQG�;6/�>�@�DUH�XVDEOH�ZLWKLQ�WKH�-63�IUDPHZRUN�
,Q�FRQWUDVW�WR�FRPSHWLQJ�WHFKQRORJ\�VXFK�DV�WKH�$FWLYH�6HUYHU�3DJHV�IURP�0LFURVRIW�&RUSRUDWLRQ��WKH�-63�PRGHO�LV�EDVHG
DOPRVW�HQWLUHO\�RQ�-DYD���7KH�VSHFLILFDWLRQ�GRHV�QRW�UXOH�RXW�WKH�SRVVLELOLW\�RI�RWKHU�VFULSWLQJ�ODQJXDJHV�EXW�WKH\�DUH�DOO
UHTXLUHG�WR�VXSSRUW�PDQLSXODWLRQ�RI�-DYD�REMHFWV��LQYRFDWLRQ�RI�PHWKRGV�RQ�WKHP��DQG�KDQGOLQJ�RI�-DYD�H[FHSWLRQV���:H�ZLOO
VHH�DQ�H[DPSOH�RI�VXFK�DQ�H[WHQVLRQ�ODWHU�LQ�RXU�SDSHU�WR�SHUPLW�WKH�XVH�RI�64/-�LQ�VFULSWOHWV�

:LWKRXW�IXUWKHU�DGR��OHW�XV�ORRN�DW�VRPH�H[DPSOHV�RI�-63�FRGH���:H�ZLOO�VWDUW�ZLWK�D�YHU\�EDVLF�SDJH�DQG�PRYH�RQ�WR
PRUH�DGYDQFHG�XVDJH�

���������$�6,03/(�-63
/HW�XV�ZULWH�D�YHU\�VLPSOH�-63�QDPHG�Welcome.jsp��WR�SULQW�RXW�D�JUHHWLQJ�DQG�WKH�FXUUHQW�GDWH�

)LJXUH�����$�6LPSOH�-DYD6HUYHU�3DJH�:HOFRPH�MVS

7KH�ILUVW�WKUHH�OLQHV�RI�WKH�:HOFRPH�-63�DUH�XVXDO�+70/�FRGH�WKDW�GHILQH�WKH�WLWOH�DQG�ERG\�FRORU�RI�WKH�SDJH�
)ROORZLQJ�WKH�ZHOFRPH�JUHHWLQJ�LV�D�QHZ�SDUDJUDSK�WKDW�SULQWV�WKH�GDWH�DQG�FXUUHQW�WLPH�XVLQJ�D�-DYD�H[SUHVVLRQ�ZLWKLQ�WKH
<%= DQG %> WDJV���7KLV�H[SUHVVLRQ�FUHDWHV�D�QHZ�LQVWDQFH�RI�WKH java.util.Date�W\SH�ZKLFK�LV�VHW�WR�WKH�FXUUHQW�WLPH

<HTML>
<HEAD> <TITLE> The Welcome JSP  </TITLE> </HEAD>
<BODY  BGCOLOR=”white”>

<H3> Welcome! </H3>
<P><B> Today is <%= new java.util.Date() %>.  Have a nice day! :-) </B></P>
</BODY>
</HTML>
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E\�WKH�-DYD�UXQWLPH�ZKHQ�WKH�SDJH�H[HFXWHV���7KH�UHVXOW�RI��WKLV�H[SUHVVLRQ�LV�FRHUFHG�WR�D�String�DQG�UHWXUQHG�WRWKH
EURZVHU�DV�SDUW�RI�WKH�+773�UHVSRQVH����%HORZ�LV�WKH�UHVXOW�RI�LQYRNLQJ�WKH�:HOFRPH�-63�IURP�WKH�1HWVFDSH�EURZVHU�

)LJXUH���2XWSXW�RI�UXQQLQJ�WKH�:HOFRPH�-63

�������86,1*�+773�5(48(67�3$5$0(7(56

,W�LV�RIWHQ�WKH�FDVH�WKDW�D�G\QDPLF�SDJH�QHHGV�WR�XVH�D�SDUDPHWHU�WKDW�LV�HQWHUHG�LQWHUDFWLYHO\�E\�WKH�XVHU�RQ�WKH�VFUHHQ�
7KLV�GDWD�FDQ�EH�SDVVHG�WR�WKH�-63�DV�SDUW�RI�WKH�+773�UHTXHVW��/HW�XV�QRZ�ZULWH�D�-63�WelcomeUser.jsp�WKDW�SULQWV�RXW
D�JUHHWLQJ�IRU�VXFK�D�XVHU�QDPH�SDUDPHWHU�LQ�WKH�+773�UHTXHVW���)LJXUH���VKRZV�ZKDW�VXFK�D�-63�FRXOG�ORRN�OLNH�

,Q�WKLV�-63�ZH�DUH�XVLQJ�DQ�+70/�IRUP�WR�HQWHU�WKH�QDPH�RI�WKH�XVHU���:KHQ�WKH�´6XEPLW�QDPHµ�EXWWRQ�LV�FOLFNHG�
WKH�IRUP�LQYRNHV�WKH�*(7�PHWKRG�RI�WKH�VDPH�-63���7KH�LQSXW�VWULQJ��LI�DQ\��LV�DVVLJQHG�WR�D�SDUDPHWHU�QDPHG�user�DQG
SDVVHG�WR�WKH�-63�YLD�WKH�+773�UHTXHVW�REMHFW���7KLV�REMHFW�LV�QDPHG�request�DQG�LV�LPSOLFLWO\�DYDLODEOH�LQ�D�-63���,W
SURYLGHV�D�PHWKRG�getParameter(String paramName)�IRU�UHWULHYLQJ�SDUDPHWHU�YDOXHV�E\�WKHLU�QDPH����7KH
:HOFRPH8VHU�-63�FDOOV�WKLV�PHWKRG�WR�UHDG�WKH�YDOXH�RI�WKH�SDUDPHWHU�user��DQG�LI�WKH�UHWXUQHG�YDOXH�LV�QRW�QXOO�LW�SULQWV�RXW
D�ZHOFRPH�PHVVDJH�ZLWK�WKH�VSHFLILF�XVHU�QDPH�

�)LJXUH���D���VKRZV�WKH�UHVXOW�RI�LQYRNLQJ�WKLV�-63�ZLWK�QR�SDUDPHWHUV�²�LW�SULQWV�D�ZHOFRPH�PHVVDJH�ZLWKRXW�D�XVHU
QDPH�VLQFH�QRQH�ZDV�VXSSOLHG�LQ�WKH�+773�UHTXHVW���,I�QRZ�D�YDOXH�¶-XOLH·�LV�HQWHUHG�LQ�WKH�LQSXW�ILHOG�DQG�WKH�¶6XEPLW�QDPH·
EXWWRQ�LV�FOLFNHG��WKH�:HOFRPH8VHU�-63�UHWXUQV�WKH�RXWSXW�VKRZQ�LQ�)LJXUH���E����1RWLFH�LQ�)LJXUH���E��WKDW�WKH�85/�LQFOXGHV
WKH�YDOXH�RI�WKH�QDPH�SDUDPHWHU�WKDW�ZDV�HQWHUHG�LQ�WKH�+70/�IRUP����6LQFH�WKH�PHWKRG�DVVRFLDWHG�ZLWK�WKH�IRUP�LV�*(7�
WKH�+773�85/�LV�DXJPHQWHG�ZLWK�"�IROORZHG�E\�NH\�YDOXH�SDLUV�UHSUHVHQWLQJ�WKH�IRUP�ILHOGV��LQ�WKLV�FDVH�MXVW�user�

)LJ����7KH�:HOFRPH8VHU�-63�XVHV�D�SDUDPHWHU�LQ�WKH�+773�UHTXHVW�REMHFW

<HTML>
<HEAD> <TITLE> The WelcomeUser JSP  </TITLE> </HEAD>
<BODY  BGCOLOR=”white”>

<% String user = request.getParameter("user"); %>
<H3> Welcome  <%=  (user == null)? "" : user %> ! </H3>
<B>Enter name:</B>
<FORM METHOD=get>
<INPUT TYPE="text" NAME="user" SIZE=15>
<INPUT TYPE="submit" VALUE="Submit name");
</FORM>
</BODY>
</HTML>
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)LJXUH�����2XWSXW�RI�:HOFRPH8VHU��-63

������86,1*�-$9$%($16�$1'��/,)(&<&/(��6&23,1*

-63�VXSSRUWV�WKH�XVH�RI�WKH�<jsp:usebean>�WDJ�WR�LQYRNH�D�PRGXODU�SURJUDP�HQWLW\�NQRZQ�DV�D�-DYD%HDQ�
-DYD%HDQV�IXQFWLRQ�DV�UHXVDEOH�HOHPHQWV�RI�FRPSRQHQW�SURJUDPPLQJ�>�@���$�-DYD%HDQ�LV�D�-DYD�SURJUDP�WKDW�FRQIRUPV�WR�FHUWDLQ
GHVLJQ�UXOHV�ZLWK�ZHOO�GHILQHG�VHPDQWLFV�WKDW�SHUPLW�G\QDPLF�GLVFRYHU\�DQG�PDQLSXODWLRQ�RI�WKH�EHDQ��)RU�H[DPSOH��D�EHDQ
FDQ�KDYH�SURSHUWLHV��ZLWK�DFFHVVRU�PHWKRGV���%\�GHIDXOW��DFFHVVRU�PHWKRGV�FDQ�EH�DVVRFLDWHG�ZLWK�WKHLU�UHVSHFWLYH�SURSHUWLHV
VLPSO\�E\�WKHLU�QDPLQJ�FRQYHQWLRQ�²�DFFHVVRUV�IRU�D�SURSHUW\�int x�DUH�QDPHG�getX()�DQG�setX(int newX)����6XFK
LPSOLFLW�UXOHV�DV�ZHOO�DV�WKH�IDFLOLW\�IRU�H[SOLFLWO\�SURYLGLQJ�LQIRUPDWLRQ�DERXW�D�EHDQ�WKURXJK�D�BeanInfo�FODVV�VXSSRUW�ZHOO�
GHILQHG�EHKDYLRU�RI�WKH�EHDQ���7KLV�LQIRUPDWLRQ�FDQ�EH�HIIHFWLYHO\�XVHG�E\�HQYLURQPHQWV�LQ�ZKLFK�WKH�EHDQ�LV�HPEHGGHG�

,Q�WKH�-DYD�ILOH�EHORZ�ZH�KDYH�GHILQHG�D�YHU\�VLPSOH�EHDQ�FDOOHG�NameBean�ZLWK�D�VLQJOH�6WULQJ�YDOXHG�SURSHUW\
newName�DQG�LWV�get�DQG�set�DFFHVVRU�PHWKRGV�WKDW�FRQIRUP�WR�WKH�LPSOLFLW�QDPLQJ�UXOHV��7KH�EHDQ�OLYHV�LQ�D�-DYD
SDFNDJH�FDOOHG�mybeans�

package mybeans;
public class NameBean {

   String newName="";
  public void NameBean() {  }

  public String getNewName() {
    return newName;

    }
  public void setNewName(String newName) {
    this.newName = newName;
  }
}

7KH�-63�IUDPHZRUN�VXSSRUWV�HDV\�LQYRFDWLRQ�RI�VXFK�D�EHDQ�WKURXJK�WKH�<jsp:usebean id=… scope=… />
WDJ����7KLV�WDJ�VSHFLILHV�DQ�LGHQWLILHU�IRU�WKH�EHDQ�LQVWDQFH�DQG�RSWLRQDOO\�LWV�OLIHWLPH��L�H���WKH�GXUDWLRQ�RI�LWV�DYDLODELOLW\��WKURXJK
DQ�DWWULEXWH�QDPHG�scope ���7KLV�DWWULEXWH�FDQ�KDYH�RQH�RI�IRXU�GLIIHUHQW�YDOXHV��page ��request ��session ��RU
application ��ZLWK�WKH�GHIDXOW�YDOXH�EHLQJ�page ���,I�WKH�VFRSH�LV�page ��WKHQ�DQ�LQVWDQFH�RI�WKH�EHDQ�LV�FUHDWHG�ZKHQ�WKH

�D��)LUVW�LQYRNHG
ZLWKRXW�SDUDPHWHUV

�E��1H[W�KLW�DIWHU
DIWHU�VXEPLWWLQJ
WKH�QDPH�¶-XOLH·
WKURXJK�WKH�IRUP
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usebean�FRPPDQG�LV�HQFRXQWHUHG�LQ�WKH�SDJH�DQG�LWV�UHIHUHQFH�LV�DVVRFLDWHG�ZLWK�WKH�LGHQWLILHU�JLYHQ�LQ�WKH�id�DWWULEXWH�
5HIHUHQFH�WR�WKH�EHDQ�LV�QR�ORQJHU�SRVVLEOH�RQFH�H[HFXWLRQ�RI�WKH�SDJH�ERG\�KDV�EHHQ�FRPSOHWHG���5H�LQYRNLQJ�WKH�SDJH�ZLOO
FUHDWH�DQG�DVVRFLDWH�ZLWK�WKH�LGHQWLILHU�DQ�HQWLUHO\�QHZ�LQVWDQFH�RI�WKH�EHDQ��/LNHZLVH��WKH�session�VFRSH�VSHFLILHV�WKDW�WKH
EHDQ�LV�DVVRFLDWHG�ZLWK�WKH�+773�VHVVLRQ�WKDW�FDXVHV�WKH�-63�SDJH�WR�EH�LQYRNHG��DQG�LW�LV�DYDLODEOH�IRU�XVH�WKURXJK�WKH�JLYHQ
LGHQWLILHU�XQWLO�WKH�+773�VHVVLRQ�LV�H[SOLFLWO\�WHUPLQDWHG�RU�LPSOLFLWO\�WLPHV�RXW�

8VLQJ�-DYD%HDQV�LQ�D�-63�DOORZV�FOHDU�VHSDUDWLRQ�RI�-DYD�ORJLF�WKDW�JHQHUDWHV�G\QDPLF�FRQWHQW�DQG�LWV�SUHVHQWDWLRQ�
/HW�XV�VHH�KRZ�WKH�NameBean�ZH�GHILQHG�DERYH�FDQ�EH�XVHG�LQ�D�-63���7KH�LQWHQW�RI�WKH�H[DPSOH�LV�WR�LOOXVWUDWH�QRW�RQO\�WKH
XVH�RI�PRGXODU�EHDQV�EXW�DOVR�WKH�GLIIHUHQW�VFRSLQJ�RSWLRQV�IRU�WKHLU�OLIHWLPH���+HQFH�ZH�KDYH�WZR�usebean�WDJV�WKDW�XVH
NameBean�LQ�WZR�GLIIHUHQW�VFRSHV��QDPHO\�page�DQG�session���)ROORZLQJ�WKH�WZR�usebean�FRPPDQGV�DUH
�jsp:setproperty>�WDJV�WKDW�VHW�WKH�SURSHUWLHV�RI�WKH�VSHFLILHG�EHDQV�IURP�WKH�+773�UHTXHVW�SDUDPHWHUV���The
property=”*” �FODXVH�LPSOLHV�WKDW�WKH�SURSHUWLHV�RI�WKH�EHDQ�ZLOO�EH�VHW�WR�WKH�+773�UHTXHVW�SDUDPHWHU�YDOXHV�E\
PDWFKLQJ�WKHLU�QDPHV����,Q�RXU�FDVH��WKH�+70/�IRUP�ILHOG�LV�FDOOHG�newName��ZKLFK�LV�D�SDUDPHWHU�LQ�WKH�+773�*(7
UHTXHVW��DQG�LW�LV�QR�FRLQFLGHQFH�WKDW�LWV�QDPH�PDWFKHV�WKH�SURSHUW\�newName�RI�NameBean�

)LJXUH�����7KH�8VH%HDQ�-63�ZLWK�SDJH�VFRSHG�DQG�VHVVLRQ�VFRSHG�EHDQV

/HW�XV�QRZ�H[DPLQH�ZKDW�KDSSHQV�ZKHQ�WKLV�-63�SDJH�LV�LQYRNHG���7KH�EHKDYLRU�LV�VKRZQ�LQ�)LJXUH�����,Q�FDVH��D��WKH
-63�LV�LQYRNHG�ZLWKRXW�DQ\�DUJXPHQWV���7KH�usebean�WDJV�FDXVH�LQVWDQFHV�RI�ERWK�EHDQV�WR�EH�FUHDWHG��+RZHYHU��WKHUH�LV�QR

<%@ page import="mybeans.NameBean"  %>

<jsp:useBean id="pageBean" class="mybeans.NameBean" scope="page" />
<jsp:setProperty name="pageBean" property="*" />

<jsp:useBean id="sessionBean" class="mybeans.NameBean" scope="session" />
<jsp:setProperty name="sessionBean" property="*" />

<HTML>
<HEAD> <TITLE> The UseBean JSP </TITLE> </HEAD>
<BODY BGCOLOR=”white”>

<H3> Welcome to the UseBean JSP </H3>
<P><B>Page bean: </B>
<% if ( pageBean.getNewName().equals("")) { %>
  I don't know you.
<% } else { %>
  Hello <%= pageBean.getNewName() %> !
<%  } %>

<P><B>Session bean: </B>
<% if ( sessionBean.getNewName().equals("")) { %>
  I don't know you either.
<% } else {
       if ((request.getParameter("newName") == null) ||
           (request.getParameter("newName").equals(""))) { %>
         Aha, I remember you.
<%     } %>
       You are <%= sessionBean.getNewName() %>.
<% } %>

<P>May we have your name?
<FORM METHOD=”get”>
<INPUT TYPE=”TEXT” name=”newName” size=20>
<INPUT TYPE=”SUBMIT” VALUE="Submit name">
</FORM>
</BODY>
</HTML>
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PDWFKLQJ�+773�SDUDPHWHU�IRU�WKHLU�newName�SURSHUW\�DQG�KHQFH�FDOOV�WR�WKHLU�getNewName()�PHWKRG�UHWXUQV�WKH�LQLWLDO
YDOXH�RI�WKH�HPSW\�VWULQJ���+HQFH�ERWK�EHDQV�DUH�XQDZDUH�RI�WKH�QDPH�RI�FXUUHQW�XVHU����1H[W��VXSSRVH�WKDW�,�HQWHU�WKH�QDPH
-XOLH�WKURXJK�WKH�+70/�IRUP�DQG�VXEPLW�WKH�UHTXHVW���7KH�SURSHUWLHV�RI�ERWK�WKH�SDJH�EHDQ��EXW�D�GLIIHUHQW�LQVWDQFH���DQG
WKH�VDPH�VHVVLRQ�EHDQ�DUH�VHW�IURP�WKLV�LQSXW�YDOXH��DQG�ERWK�EHDQV�RXWSXW�D�JUHHWLQJ�PHVVDJH�ZLWK�WKH�VXSSOLHG�XVHU�QDPH�
,Q�FDVH��F��,�KLW�WKH�VDPH�SDJH�DJDLQ�ZLWK�QR�DUJXPHQWV�DIWHU�D�IHZ�VHFRQGV�EXW�ZLWKLQ�WKH�OLPLW�RI�VHVVLRQ�WLPHRXW��D
FRQILJXUDWLRQ�SDUDPHWHU�RI�WKH�ZHEVHUYHU����7KH�QHZ�LQVWDQFH�RI�WKH�SDJH�VFRSHG�EHDQ�LV�XQDZDUH�RI�WKH�XVHU�QDPH�EXW�WKH
QRWH�WKDW�WKH�VHVVLRQ�VFRSHG�EHDQ�KDV�UHWDLQHG�WKH�VHWWLQJ�RI�LWV�QHZ1DPH�SURSHUW\�IURP�WKH�SUHYLRXV�SDJH�KLW�

)LJXUH�����2XWSXW�RI�SDJH�VFRSHG�DQG�VHVVLRQ�VFRSHG�EHDQV�LQ�WKH�8VH%HDQ�-63

�D��)LUVW��LQYRNHG
ZLWK�QR�SDUDPHWHUV

�E��$IWHU�HQWHULQJ
XVHU�QDPH�¶-XOLH·

�F��$JDLQ�LQYRNHG
ZLWK�QR�SDUDPHWHUV
ZLWKLQ�WKH�VDPH
+773�VHVVLRQ�
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����'$7$%$6(�$&&(66�6&+(0(6�,1�-$9$
� ������,Q�WKLV�VHFWLRQ�ZH�ZLOO�SURYLGH�D�EULHI�RYHUYLHZ�RI�WKH�GDWDEDVH�DFFHVV�PHFKDQLVPV�LQ�-DYD���7ZR�GLIIHUHQW
IUDPHZRUNV��-'%&�DQG�64/-��DUH�DYDLODEOH�IRU�FRQQHFWLQJ�WR�GDWDEDVH�LQ�D�-DYD�SURJUDP�

��������-'%&
7KH�-'%&�VSHFLILFDWLRQ�IURP�6XQ�0LFURV\VWHPV�GHILQHV�D�VHW�RI�LQWHUIDFHV�IRU�64/�EDVHG�GDWDEDVH�DFFHVV�IURP�-DYD�

-'%&�LV�D�FDOO�OHYHO�DSSOLFDWLRQ�SURJUDP�LQWHUIDFH��$3,���ZKLFK�PHDQV�WKDW�64/�VWDWHPHQWV�DUH�H[HFXWHG�RQ�D�GDWDEDVH�E\�FDOOLQJ
PHWKRGV�LQ�WKH�-'%&�OLEUDU\�IURP�WKH�-DYD�SURJUDP���'DWDEDVH�YHQGRUV�FDQ�SURYLGH�GLIIHUHQW�LPSOHPHQWDWLRQV�RI�WKH�-'%&
$3,V�IRU�WKHLU�GDWDEDVHV���)RU�H[DPSOH��2UDFOH�SURYLGHV�WKUHH�-'%&�GULYHUV�>�@��QDPHO\�WKH�-'%&�2&,�GULYHU�ZKLFK�XVHV�WKH
FOLHQW�VLGH�2&,�LQVWDOODWLRQ�WR�LQWHUDFW�ZLWK�WKH�2UDFOH�GDWDEDVH��WKH�-'%&�WKLQ�GULYHU�WKDW�LV�ZULWWHQ�SXUHO\�LQ�-DYD�DQG
FRPPXQLFDWHV�GLUHFWO\�ZLWK�WKH�GDWDEDVH�XVLQJ�-DYD�VRFNHWV�RYHU�7&3�,3��DQG�D�-'%&�VHUYHU�VLGH�GULYHU�SDFNDJHG�DV�SDUW�RI
WKH�2UDFOH��L�-6HUYHU�IRU�H[HFXWLQJ�-DYD�VWRUHG�SURFHGXUHV�LQVLGH�WKH�GDWDEDVH���:KLFK�-'%&�GULYHU�LV�DSSURSULDWH�IRU�WKH
DSSOLFDWLRQ�GHSHQGV�RQ�WKH�GHSOR\PHQW�UHTXLUHPHQWV���7KH�LPSRUWDQW�SRLQW�LV�WKDW�DOO�-'%&�GULYHUV�VXSSRUW�WKH�VDPH
VWDQGDUG�VHW�RI�LQWHUIDFHV��WKHUHE\�SURPRWLQJ�SRUWDELOLW\�DFURVV�GLIIHUHQW�-'%&�GULYHUV�DV�ZHOO�DV�GDWDEDVHV�

7KH�-'%&�SURJUDPPLQJ�PRGHO�LV�EDVHG�RQ�2'%&���,QWHUIDFHV�GHILQHG�LQ�WKH�java.sql�SDFNDJH�UHSUHVHQW�GDWDEDVH
FRQQHFWLRQV��java.sql.Connection���VWDWHPHQW�H[HFXWLRQ�KDQGOHV��java.sql.Statement���DQG�TXHU\�UHVXOW�VHWV
�java.sql.ResultSet���DPRQJ�RWKHUV���5HVXOWVHWV�SURYLGH�URZ�E\�URZ�DFFHVV�WR�WKH�UHVXOWV�UHWXUQHG�E\�D�64/�TXHU\���:H
ZLOO�QRW�SURYLGH�GHWDLOV�RI�-'%&�SURJUDPPLQJ�KHUH��LW�LV�DVVXPHG�WKDW�\RX�DUH�IDPLOLDU�ZLWK�WKHVH�EDVLF�-'%&�FRQFHSWV�

�������64/-
64/-�LV�D�UHFHQW�$16,�VWDQGDUG�IRU�HPEHGGLQJ�VWDWLF�64/�VWDWHPHQWV�GLUHFWO\�LQ�-DYD�FRGH�>�@���7KH�PL[HG�FRGH�LV

FRQYHUWHG�WR�-DYD�E\�WKH�64/-�WUDQVODWRU��DQG�FDQ�EH�H[HFXWHG�RQ�D�GDWDEDVH�XVLQJ�WKH�64/-�UXQWLPH�OLEUDU\�DQG�DQ�XQGHUO\LQJ
-'%&�GULYHU���2UDFOH�LV�D�PDMRU�SDUWLFLSDQW�LQ�WKH�GHVLJQ�DQG�GHYHORSPHQW�RI�64/-��DQG�VXSSRUWV�64/-�ZKHUHYHU�-'%&�UXQV�

64/�VWDWHPHQWV�LQ�64/-�DUH�VWDWLF���WKDW�LV��WKH\�PXVW�EH�NQRZQ�DW�SURJUDP�WLPH�DQG�FDQQRW�FKDQJH�DV�WKH�SURJUDP
H[HFXWHV���'DWD�YDOXHV�SDVVHG�WR�64/�RSHUDWLRQV���L�H���WKH�YDOXHV�RI�ELQG�SDUDPHWHUV��FDQ�EH�GHWHUPLQHG�DW�UXQWLPH�EXW�WKH�64/
RSHUDWLRQ�LV�NQRZQ�D�SULRUL��,Q�FRQWUDVW��WKH�-'%&�$3,�LV�IXOO\�G\QDPLF�²�WKH�64/�VWDWHPHQW�LWVHOI�FDQ�EH�IRUPXODWHG�´RQ�WKH
IO\µ��0RVW�64/�RSHUDWLRQV�LQ�D�W\SLFDO�GDWDEDVH�DSSOLFDWLRQ�DUH�VWDWLF���64/-�SURYLGHV�D�VLPSOHU�PRGHO�IRU�VWDWLF�64/
VWDWHPHQWV�FRPSDUHG�WR�-'%&��DQG�SURYLGHV�D�KLJKHU�OHYHO�LQWHUIDFH�E\�DXWRPDWLFDOO\�PDQDJLQJ�-'%&�VWDWHPHQW�KDQGOHV�
$GGLWLRQDOO\��WKH�64/-�WUDQVODWRU�FDQ�FKHFN�WKH�64/�VWDWHPHQWV�DJDLQVW�D�GDWDEDVH�IRU�V\QWD[�DQG�VHPDQWLF�HUURUV���7KLV
FKHFNLQJ�LV�SHUIRUPHG�DW�FRPSLOH�WLPH�XQOLNH�MXVW�DW�UXQWLPH�DV�LQ�-'%&��DQG�LW�LV�LQGHSHQGHQW�RI�WKH�DFWXDO�IORZ�RI�SURJUDP
ORJLF���&RPSDUHG�WR�-'%&��64/-�SURJUDPV�DUH�WKHUHIRUH�PRUH�UREXVW��PXFK�TXLFNHU�WR�ZULWH�DQG�HDVLHU�WR�PDLQWDLQ�

$�64/-�VRXUFH�ILOH�XVHV�WKH�VKRUW�KDQG��#sql��QRWDWLRQ�WR�HPEHG�64/�VWDWHPHQWV�LQOLQH���)RU�H[DPSOH��WR�LQVHUW�D
QHZ�HPSOR\HH�LQ�RXU�GDWDEDVH�ZH�FDQ�GLUHFWO\�ZULWH�

#sql [ctx]{ INSERT INTO emp (ename, sal) VALUES (:newEmp, :(getSal(newEmp))};

7KH�-DYD�YDULDEOH�ctx�LQ�WKH�DERYH�VWDWHPHQW�UHSUHVHQWV�WKH�GDWDEDVH�FRQQHFWLRQ�RQ�ZKLFK�WKH�64/�VWDWHPHQW�LV�WR
EH�H[HFXWHG����:LWKLQ�WKH�FXUO\�EUDFHV�LV�WKH�64/�FRPPDQG��DQG�WKH�-DYD�DUJXPHQWV��FDOOHG�KRVW�H[SUHVVLRQV���IRU�WKH�RSHUDWLRQ
DUH�HPEHGGHG�GLUHFWO\�LQ�WKHLU�DSSURSULDWH�SRVLWLRQV���([HFXWLRQ�RI�WKLV�VWDWHPHQW�DXWRPDWLFDOO\�HYDOXDWHV�WKH�KRVW�H[SUHVVLRQV�
DFTXLUHV�D�-'%&�VWDWHPHQW�KDQGOH�RQ�WKH�JLYHQ�GDWDEDVH�FRQQHFWLRQ��ELQGV�WKH�SDUDPHWHUV��DQG�UHOHDVHV�WKH�VWDWHPHQW�DIWHU
H[HFXWLRQ�LV�FRPSOHWH���&RQWUDVW�WKH�FRPSDFW�V\QWD[�WR�WKH�VHTXHQFH�RI�-'%&�FDOOV�WKDW�DUH�UHTXLUHG�WR�VHW�XS�WKH�VWDWHPHQW
KDQGOH�DQG�ELQG�SDUDPHWHU�YDOXHV�

4XHU\LQJ�WKH�GDWDEDVH�UHTXLUHV�WKH�XVH�RI�64/-�LWHUDWRUV��ZKLFK�DUH�VWURQJO\�W\SHG�HTXLYDOHQWV�RI�-'%&�UHVXOW�VHWV�
7KH�VWURQJ�W\SLQJ�DLGV�FRPSLOH�WLPH�FKHFNLQJ�RI�64/�TXHULHV��DQG�LV�GHILQHG�LQ�WHUPV�RI�WKH�W\SHV�DQG�RSWLRQDOO\�WKH�QDPHV
RI�WKH�64/�FROXPQV�IHWFKHG���)XUWKHU�GHWDLOV�DERXW�64/-�SURJUDPPLQJ�FDQ�EH�REWDLQHG�IURP�>�@�

8VDJH�1RWH�
-'%&�RU�64/-"�$Q�LPSRUWDQW�SRLQW�LV�WKDW�64/-�DQG�-'%&�DUH�FRPSOHPHQWDU\�DSSURDFKHV���,I�\RXU�DSSOLFDWLRQ�KDV

VRPH�VWDWLF�64/�VWDWHPHQWV�DQG�VRPH�G\QDPLF�RQHV��\RX�FDQ�PL[�DQG�PDWFK�64/-�DQG�-'%&�LQ�D�VLQJOH�VRXUFH�ILOH�DV
QHFHVVDU\��64/-�LV�GHVLJQHG�WR�LQWHU�RSHUDWH�QLFHO\�ZLWK�-'%&���IRU�H[DPSOH��D�VLQJOH�GDWDEDVH�FRQQHFWLRQ�FDQ�EH�HDVLO\�VKDUHG
DFURVV�WKH�WZR�SURJUDPPLQJ�PRGHOV����/LNHZLVH��-'%&�UHVXOWVHWV�FDQ�EH�FRQYHUWHG�WR�64/-�LWHUDWRUV�DQG�YLFH�YHUVD�
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����48(5<,1*�7+(�'$7$%$6(�)520�$�-63
,Q�WKLV�VHFWLRQ�ZH�LOOXVWUDWH�WKURXJK�GHWDLOHG�FRGH�H[DPSOHV�KRZ�WR�TXHU\�D�GDWDEDVH�XVLQJ�-'%&�DQG�64/-�LQ�D�-63�

2WKHU�64/�RSHUDWLRQV�VXFK�DV�LQVHUW�DQG�XSGDWH�DUH�SHUPLWWHG�RI�FRXUVH��EXW�RXU�IRFXV�LQ�WKLV�SDSHU�LV�RQ�IHWFKLQJ�DQG
IRUPDWWLQJ�GDWD�IURP�64/�WDEOHV�

�����86,1*�64/-
6LQFH�-'%&�LV�D�VHW�RI�-DYD�LQWHUIDFHV��LWV�XVH�ZLWKLQ�D�-63�VFULSWOHW�LV�GLUHFWO\�VXSSRUWHG����8VLQJ�64/-�LQ�-63�VFULSWOHWV

LV�D�FRQYHQLHQW�2UDFOH�H[WHQVLRQ�WR�WKLV�PRGHO���7KH�-63�page�GLUHFWLYH�KDV�D�ODQJXDJH�DWWULEXWH�ZKLFK�FDQ�EH�VHW�WR�sqlj��DV
LQ�WKH�-63�VKRZQ�LQ�)LJXUH���EHORZ���(TXLYDOHQWO\��WKH�-63�ILOH�PD\�EH�JLYHQ�WKH�.sqljsp�H[WHQVLRQ�

)LJXUH�����7KH�64/-4XHU\�-63�ZLWK�HPEHGGHG�VWDWLF�64/�LQ�VFULSWOHWV

7KH�ILUVW�SDUW�RI�WKH�64/-4XHU\�-63�GHILQHV�WKH�+70/�FRGH�IRU�WKH�SDJH���$�UHTXHVW�SDUDPHWHU�QDPHG�empno�FDQ
EH�HQWHUHG�WKURXJK�WKH�IRUP�DQG�VXEPLWWHG�WKURXJK�WKH�´$VN�2UDFOHµ�EXWWRQ��,I�WKH�SUHVHQFH�RI�WKLV�SDUDPHWHU�LV�GHWHFWHG�LQ
WKH�UHTXHVW�REMHFW�WKHQ�WKH�runQuery()PHWKRG�LV�H[HFXWHG�ZLWK�empno�DV�LQSXW���7KLV�PHWKRG�LV�D�SULYDWH�URXWLQH�GHILQHG
LQ�WKH�ODWWHU�SDUW�RI�WKH�-63�LWVHOI�XVLQJ�WKH�WDJV�<%! …  %> ��IRU�FODVV�OHYHO�GHFODUDWLRQV���$�GDWDEDVH�FRQQHFWLRQ�WR�WKH

<%@ page language=”sqlj”
         import="sqlj.runtime.ref.DefaultContext,oracle.sqlj.runtime.Oracle" %>
<HTML>
<HEAD> <TITLE> The SQLJQuery JSP  </TITLE> </HEAD>
<BODY BGCOLOR=”white”>

<% String empno = request.getParameter("empno");
   if (empno != null) { %>
      <H3> Employee # <%=empno %> Details: </H3>
      <%= runQuery(empno) %>
      <HR><BR>
<% }  %>

<B>Enter an employee number:</B>
<FORM METHOD=”get”>
<INPUT TYPE="text" NAME="empno" SIZE=10>
<INPUT TYPE="submit" VALUE="Ask Oracle");
</FORM>
</BODY>
</HTML>
<%! private String runQuery(String empno) throws java.sql.SQLException {
     DefaultContext dctx = null;
     String ename = null;  double sal = 0.0;  String hireDate = null;
     StringBuffer sb = new StringBuffer();
     try {

 dctx = Oracle.getConnection("jdbc:oracle:oci8:@", "scott", "tiger");
 #sql [dctx] {  SELECT ename, sal, TO_CHAR(hiredate, ’DD-MON-YYYY’)

                       INTO :ename, :sal, :hireDate
                       FROM scott.emp WHERE UPPER(empno) = UPPER(:empno)
      };
      sb.append("<BLOCKQUOTE><BIG><B><PRE>\n");
      sb.append("Name       : " + ename + "\n");
      sb.append("Salary     : " + sal + "\n");
      sb.append("Date hired : " + hireDate);
      sb.append("</PRE></B></BIG></BLOCKQUOTE>");

     } catch (java.sql.SQLException e) {
         sb.append("<P> SQL error: <PRE> " + e + " </PRE> </P>\n");
     } finally {
         if (dctx!= null) dctx.close();
     }
     return sb.toString();
  }
%>
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scott/tiger�DFFRXQW�LV�ILUVW�HVWDEOLVKHG�LQ�WKLV�PHWKRG�XVLQJ�WKH�-'%&�2&,�GULYHU�IRU�WKH�2UDFOH�GDWDEDVH���7KHQ��D
VWDWLF�64/�TXHU\�LV�SHUIRUPHG�WR�IHWFK�WKH�GHWDLOV�RI�DQ�HPSOR\HH�EDVHG�RQ�WKH�LQSXW�empno�DUJXPHQW���1RWLFH�WKH�XVH�RI�WKH
FRPSDFW�SELECT..INTO�VWDWHPHQW�WR�IHWFK�D�VLQJOH�UHFRUG�LQWR�-DYD�YDULDEOHV���7KLV�FRQVWUXFW�LV�D�VSHFLDO�IHDWXUH�RI�64/-
DQG�LV�QRW�GLUHFWO\�DYDLODEOH�LQ�-'%&�ZKHUH�TXHU\�UHVXOWV�PXVW�DOZD\V�EH�KDQGOHG�YLD�5HVXOW6HWV�LUUHVSHFWLYH�RI�ZKHWKHU�WKH\
FRQWDLQ�RQH�RU�PRUH�URZV����,I�WKH�TXHU\�VXFFHHGV�LQ�ILQGLQJ�D�URZ�WKHQ�WKH�GDWD�LV�IRUPDWWHG�XVLQJ�VWDQGDUG�+70/�WDJV�DQG
LQVHUWHG�DW�WKH�SODFH�ZKHUH�WKH�runQuery()�PHWKRG�ZDV�LQYRNHG�DV�D�-DYD�H[SUHVVLRQ����7KH�GDWDEDVH�FRQQHFWLRQ�LV�FORVHG�LQ
WKH�finally�EORFN�RI�WKH�try�VWDWHPHQW�WKDW�SHUIRUPV�WKH�64/�TXHU\����2XWSXW�RI�H[HFXWLQJ�WKLV�SDJH�IRU�empno� ������LV
VKRZQ�LQ�)LJXUH���EHORZ�

)LJXUH�������7KH�UHVXOW�RI�H[HFXWLQJ�D�VWDWLF�TXHU\�WKURXJK�64/-4XHU\��-63

3HUIRUPDQFH�1RWHV�
7KHUH�DUH�WZR�LPSRUWDQW�SHUIRUPDQFH�QRWHV�DERXW�WKH�GDWDEDVH�DFFHVV�ORJLF�LQ�WKH�64/-4XHU\�-63�

��� 'DWDEDVH�FRQQHFWLRQV��(DFK�WLPH�LW�LV�LQYRNHG�ZLWK�D�QHZ�VHDUFK�FRQGLWLRQ��D�QHZ�GDWDEDVH�FRQQHFWLRQ�LV�RSHQHG
E\�WKH�runQuery()�PHWKRG����,Q�SUDFWLFH��D�UHDO�ZHE�HQYLURQPHQW�ZRXOG�KDYH�SHUIRUPDQFH�RSWLPL]DWLRQV�VXFK�DV
GDWDEDVH�FRQQHFWLRQ�SRROLQJ�LQ�SODFH���7KHVH�RSWLPL]DWLRQV�DUH�XVXDOO\�DSSOLFDEOH�LQ�D��WUDQVSDUHQW�IDVKLRQ��H�J���WKH
close()�PHWKRG�RQ�D�FRQQHFWLRQ�PD\�VLPSO\�UHWXUQ�WKH�FRQQHFWLRQ�WR�D�VKDUHG�SRRO���7KXV�WKH�-63�ZRXOG�VWLOO�KDYH�WKH
VDPH�FRGH�EXW�XQGHUO\LQJ�OD\HUV�ZRXOG�FDXVH�DYDLODEOH�FRQQHFWLRQV�WR�EH�VKDUHG�HIIHFWLYHO\�DPRQJ�PXOWLSOH�FRQFXUUHQW
XVHUV�RI�WKH�GDWDEDVH����,Q�6HFWLRQ������ZH�ZLOO�ORRN�DW�KRZ�UHVRXUFH�PDQDJHPHQW�FDQ�EH�H[SOLFLWO\�SURJUDPPHG�LQ�EHDQV
XVHG�E\�D�-63��ZKLFK�PD\�EH�GHVLUDEOH�IRU�VRPH�ZHE�DSSOLFDWLRQV�

��� 4XHU\�UH�SDUVLQJ��$QRWKHU�DSSDUHQW�VRXUFH�RI�LQHIILFLHQF\�LV�WKH�UH�SDUVLQJ�RI�WKH�64/�VWDWHPHQW�LI�WKH�-63�LV
LQYRNHG�PXOWLSOH�WLPHV�WR�SHUIRUP�WKH�VDPH�64/�TXHU\�ZLWK�GLIIHUHQW�SDUDPHWHUV���7KLV�VLWXDWLRQ�LV�QRW�DV�EDG�DV�LW�VHHPV�
,Q�2UDFOH�������WKH�64/-�UXQWLPH�ZLOO�DXWRPDWLFDOO\�FDFKH�DQG�UH�XVH�-'%&�VWDWHPHQW�KDQGOHV�DV�ORQJ�DV�WKH�XQGHUO\LQJ
GDWDEDVH�FRQQHFWLRQ�LV�RSHQ���,I�FRQQHFWLRQ�SRROLQJ�LV�LQ�SODFH�WKHQ�WKHVH�VWDWHPHQW�KDQGOHV�PD\�HYHQ�EH�VKDUHG�DFURVV
GLIIHUHQW�XVHUV����$Q�DOWHUQDWLYH�WR�WKLV�VFKHPH�LV�WR�XVH�D�VHVVLRQ�VFRSHG�TXHU\�EHDQ�WKDW�H[SOLFLWO\�UH�XVHV�D�SUHSDUHG
VWDWHPHQW�KDQGOH�IRU�WKH�GXUDWLRQ�RI�WKH�+773�VHVVLRQ�

�����86,1*�-'%&
64/-�LV�LQWHQGHG�IRU�VWDWLF�64/��L�H���ZKHQ�WKH�64/�FRPPDQG�LV�NQRZQ�DW�SURJUDP�WLPH���,Q�VRPH�FDVHV�LW�LV�UHTXLUHG

WR�IRUPXODWH�WKH�64/�FRPPDQG�G\QDPLFDOO\�DV�WKH�SURJUDP�H[HFXWHV��IRU�H[DPSOH�LI�D�JHQHUDO�VHDUFK�FRQGLWLRQ�FDQ�EH
VSHFLILHG�E\�WKH�XVHU��2QH�PXVW�XVH�-'%&�LQ�WKHVH�FDVHV�
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/HW�XV�SURJUDP�D�-63�FDOOHG�-'%&4XHU\�WKDW�SHUIRUPV�D�VLPSOH�G\QDPLF�TXHU\�DJDLQVW�WKH�2UDFOH�GDWDEDVH���7KH
FRGH�LV�VKRZQ�EHORZ�LQ�)LJXUH������7KH�runQuery()�PHWKRG�ILUVW�ORJV�RQ�WR�WKH�scott�VFKHPD�XVLQJ�SDVVZRUG�tiger�DQG
REWDLQV�D�VWDWHPHQW�KDQGOH�IRU�H[HFXWLQJ�WKH�TXHU\���7KH�SELECT�VWDWHPHQW�ORRNV�XS�HPSOR\HHV�DQG�WKHLU�VDODULHV�LQ�WKH�emp
WDEOH�EDVHG�RQ�WKH�searchCondition�SDUDPHWHU�REWDLQHG�WKURXJK�WKH�IRUP���1RWLFH�WKDW�WKH�WHERE�FODXVH�LQ�WKH�64/
TXHU\�LV�EHLQJ�FRQVWUXFWHG�DW�UXQWLPH�GHSHQGLQJ�RQ�XVHU�LQSXW�DQG�LW�LV�WKHUHIRUH�QRW�VWDWLF�64/�SURJUDPPDEOH�LQ�64/-���7KH
finally�EORFN�FORVHV�WKH�UHVXOW�VHW��WKH�XQGHUO\LQJ�VWDWHPHQW�KDQGOH�DQG�WKH�GDWDEDVH�FRQQHFWLRQ�XSRQ�H[LW�IURP�WKH�try
EORFN�RI�64/�RSHUDWLRQV���7KH�PHWKRG�formatResult(ResultSet)�WDNHV�WKH�UHVXOW�RI�D�VXFFHVVIXO�TXHU\�DQG�JHQHUDWHV�D
EXOOHWHG�OLVW�RI�HPSOR\HH�GDWD�

)LJXUH�""���7KH�-'%&4XHU\�-63

)LJXUH�������7KH�-'%&4XHU\�-63�GRHV�D�G\QDPLF�64/�TXHU\

<%@ page import="java.sql.*" %>

<HTML>
<HEAD> <TITLE> The JDBCQuery JSP  </TITLE> </HEAD>
<BODY BGCOLOR=”white”>

<% String searchCondition = request.getParameter("cond");
   if (searchCondition != null) { %>
      <H3> Search results for  <I> <%= searchCondition %> </I> </H3>
      <B> <%= runQuery(searchCondition) %> </B> <HR><BR>
<% }  %>
<B>Enter a search condition:</B>
<FORM METHOD=”get”>
<INPUT TYPE="text" NAME="cond" SIZE=30>
<INPUT TYPE="submit" VALUE="Ask Oracle");
</FORM>
</BODY>
</HTML>
<%! private String runQuery(String cond) throws SQLException {
     Connection conn = null;
     Statement stmt = null;
     ResultSet rset = null;
     try {
   DriverManager.registerDriver(new oracle.jdbc.driver.OracleDriver());
        conn = DriverManager.getConnection("jdbc:oracle:oci8:@",
                                           "scott", "tiger");
        stmt = conn.createStatement();
        // dynamic query
        rset = stmt.executeQuery ("SELECT ename, sal FROM scott.emp "+
                                  (cond.equals("") ? "" : "WHERE " + cond ));

return (formatResult(rset));
     } catch (SQLException e) {
         return ("<P> SQL error: <PRE> " + e + " </PRE> </P>\n");
     } finally {
         if (rset!= null) rset.close();
         if (stmt!= null) stmt.close();
         if (conn!= null) conn.close();
     }
  }
  private String formatResult(ResultSet rset) throws SQLException {
    StringBuffer sb = new StringBuffer();
    if (!rset.next()) 
      sb.append("<P> No matching rows.<P>\n");
    else {  sb.append("<UL>");

    do {  sb.append("<LI>" + rset.getString(1) +
                            " earns $ " + rset.getInt(2) + ".</LI>\n");
            } while (rset.next());
     sb.append("</UL>");
    }
    return sb.toString();
  }
%>
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:KHQ�LQYRNHG��ZLWK�QR�DUJXPHQWV�WKH�-'%&4XHU\��-63�VLPSO\�GLVSOD\V�D�IRUP�IRU�HQWHULQJ�D�VHDUFK�FRQGLWLRQ�DQG�D
VXEPLW�EXWWRQ�QDPHG�´$VN�2UDFOHµ��$IWHU�WKH�VHDUFK�FRQGLWLRQ���sal >= 2500 AND sal < 5000 �LV�HQWHUHG�RQ�WKH
VFUHHQ�DQG�WKH�¶$VN�2UDFOH·�EXWWRQ�LV�FOLFNHG��WKH�RXWSXW�RI�WKH�-'%&4XHU\�-63�DSSHDUV�DV�IROORZV�

)LJXUH�������5HVXOW�RI�GRLQJ�D�G\QDPLF�TXHU\�WKURXJK�WKH�-'%&4XHU\�-63

������5(6285&(�0$1$*(0(17�,1�$�:(%�$33/,&$7,21

$�ZHE�DSSOLFDWLRQ�PXVW�PDQDJH�UHVRXUFHV�DFTXLUHG�GXULQJ�LWV�H[HFXWLRQ��DV�VXFK�GDWDEDVH�FRQQHFWLRQV�DQG�-'%&
VWDWHPHQW�KDQGOHV����,Q�WKH�FDVH�RI�-63V��WKHUH�DUH�EDVLFDOO\�WZR�ZD\V�WR�KDQGOH�ZHE�DSSOLFDWLRQ�UHVRXUFHV�

��� %XLOG�WKH�PDQDJHPHQW�ORJLF�LQWR�EHDQV�FDOOHG�IURP�WKH�-63� ��)RU�H[DPSOH��D�VHVVLRQ�VFRSHG�TXHU\�EHDQ�FRXOG
DFTXLUH�D�GDWDEDVH�FXUVRU�ZKHQ�LW�LV�LQVWDQWLDWHG�DQG�UHOHDVH�LW�ZKHQ�WKH�+773�VHVVLRQ�LV�WHUPLQDWHG��HLWKHU�H[SOLFLWO\�RU
LPSOLFLWO\�YLD�WLPHRXW�����+RZHYHU��LQ�WKLV�VFKHPH�D�EHDQ�QHHGV�WR�EH�DZDUH�WKDW�LW�LV�UXQQLQJ�LQ�D�VHUYOHW�HQYLURQPHQW��IRU
H[DPSOH��WKH�javax.servlet.http.HttpSessionEventListener �LQWHUIDFH�ZRXOG�KDYH�WR�EH�LPSOHPHQWHG�E\�WKH
EHDQ�VR�WKDW�LW�FDQ�EH�QRWLILHG�E\�WKH�VHUYOHW�H[HFXWLRQ�HQJLQH�DQG�UHOHDVH�WKH�UHVRXUFHV�XSRQ�H[SLUDWLRQ�RI�WKH�+773
VHVVLRQ����6LQFH�EHDQV�DUH�RIWHQ�GHVLJQHG�E\�WKLUG�SDUWLHV�DV�UHXVDEOH�DQG�SOXJJDEOH�FRPSRQHQWV��VXFK�H[SOLFLW�NQRZOHGJH
RI�WKH�H[HFXWLRQ�HQYLURQPHQW�PD\�QRW�EH�DYDLODEOH�RU�EH�HYHQ�GHVLUDEOH�ZLWKLQ�WKH�EHDQ����$�ZRUNDURXQG�LQ�WKLV�FDVH
ZRXOG�EH�WR�FUHDWH�D�SUR[\�´HQYLURQPHQW�DZDUHµ�EHDQ�WKDW�ZUDSV�DQ�H[LVWLQJ�EHDQ�WR�SURYLGH�WKH�QHFHVVDU\�UHVRXUFH
PDQDJHPHQW�ORJLF�LQ�WKH�+773�H[HFXWLRQ�VFHQDULR�
��� +DYH�WKH�-63�FRGH�PDQDJH�WKH�UHVRXUFHV�LWVHOI����-63V�DQG�VHUYOHWV�LQ�WKH�ZHE�DSSOLFDWLRQ�NQRZ�WKDW�WKH\�ZLOO�EH
UXQQLQJ�LQ�DQ�+773�HQYLURQPHQW��KHQFH�WKH\�FDQ�DOORFDWH�DQG�GH�DOORFDWH�UHVRXUFHV�DW�DSSURSULDWH�WLPHV���)RU�H[DPSOH��D
-63�FDQ�KDYH�H[SOLFLW�ORJLF�WR�DVVRFLDWH�D�UHVXOWVHW�ZLWK�WKH�+773�VHVVLRQ��)RU�2UDFOH�-63V�ZH�KDYH�EXLOW�DQ�H[WHQVLRQ�WKDW
OHWV�D�-63�HDVLO\�FRQWURO�UHVRXUFH�OLIHWLPHV�XVLQJ�ZHOO�NQRZQ�OLIHF\FOH�HYHQWV����7KLV�LV�GRQH�WKURXJK�VSHFLDO�VFULSWLQJ�FRGH
WKDW�LV�H[HFXWHG�ZKHQ�WKH�DSSOLFDWLRQ�HYHQWV�VXFK�DV�VHVVLRQ�VWDUW�DQG�VHVVLRQ�HQG�RFFXU��DORQJ�WKH�OLQHV�RI�WKH
globals.asa��IDFLOLW\�IRU�$FWLYH�6HUYHU�3DJHV�

:KLFK�RI�WKH�DERYH�WZR�PHWKRGV�LV�HPSOR\HG�IRU�UHVRXUFH�PDQDJHPHQW�LV�XSWR�WKH�SUHIHUHQFH�RI�WKH�-63
SURJUDPPHU�DQG�GHVLJQ�UHTXLUHPHQWV�RI�WKH�ZHE�DSSOLFDWLRQ�

�����86,1*�6(66,21�6&23('�-$9$%($16�)25�48(5,(6

7KH�64/-4XHU\�DQG�-'%&4XHU\�-63V�KDYH�D�GUDZEDFN�WKDW�-DYD�ORJLF�LV�LQWHUVSHUVHG�ZLWK�WKH�+70/�FRGH���:KLOH
WKLV�DSSURDFK�PD\�EH�DGHTXDWH�IRU�VLPSOH�GDWDEDVH�RSHUDWLRQV��LQ�SUDFWLFH�WKH�PDMRULW\�RI�-63�DXWKRUV�DUH�OLNHO\�WR�EH�JUDSKLF
GHVLJQHUV�DQG�VFULSWHUV�UDWKHU�WKDQ�IXOO�IOHGJHG�-DYD�SURJUDPPHUV�ZLWK�NQRZOHGJH�RI�-'%&�RU�64/-����7KXV��LW�PDNHV�VHQVH�WR
FOHDQO\�VHSDUDWH�WKH�ORJLF�IRU�JHQHUDWLRQ�RI�G\QDPLF�FRQWHQW�IURP�LWV�SUHVHQWDWLRQ���,Q�DFFRUGDQFH�ZLWK�LWV�DQWLFLSDWHG�XVDJH�
-63V�VXSSRUW�FRQYHQLHQW�FUHDWLRQ�DQG�XVDJH�RI�PRGXODU�-DYD%HDQV�WKURXJK�WKH�<jsp:usebean>�WDJ�GHVFULEHG�HDUOLHU�LQ
6HFWLRQ���������:H�ZLOO�QRZ�LOOXVWUDWH�WKH�XVH�RI�EHDQV�WR�SHUIRUP�64/�TXHULHV�DQG�PDQDJH�GDWDEDVH�UHVRXUFHV�
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,I�LQ�D�ZHE�DSSOLFDWLRQ�WKH�VDPH�TXHU\�LV�UH�H[HFXWHG�ZLWK�GLIIHUHQW�SDUDPHWHUV�WKHQ�UH�SDUVLQJ�WKH�VDPH�64/
VWDWHPHQW�HDFK�WLPH�LV�LQHIILFLHQW���$V�ZH�KDYH�PHQWLRQHG�HDUOLHU��XQGHUO\LQJ�FXUVRU�FDFKLQJ�DQG�FRQQHFWLRQ�SRROLQJ
PHFKDQLVPV�PD\�KHOS�UHGXFH�VXFK�FRVWV����/HW�XV�DVVXPH�IRU�LOOXVWUDWLYH�SXUSRVHV�WKDW�WKHUH�LV�QR�FRQQHFWLRQ�SRROLQJ��L�H��
FORVLQJ�D�GDWDEDVH�FRQQHFWLRQ�DFWXDOO\�WHUPLQDWHV�LW�LQVWHDG�RI�UHWXUQLQJ�LW�WR�D�VKDUHG�SRRO����,Q�2UDFOH�������64/-�ZLOO�SURYLGH
DXWRPDWLF�FDFKLQJ�RI�-'%&�SUHSDUHG�VWDWHPHQW�KDQGOHV��KRZHYHU��WKH�FDFKLQJ�LV�RQO\�DSSOLFDEOH�XQWLO�WKH�FRQQHFWLRQ�LV�FORVHG�
7KXV��WR�REWDLQ�WKH�EHQHILWV�RI�64/-�VWDWHPHQW�FDFKLQJ�IRU�UHSHDWHG�TXHU\�H[HFXWLRQ�LQ�D�QR�SRROLQJ�HQYLURQPHQW��WKH
GDWDEDVH�FRQQHFWLRQ�PXVW�EH�OHIW�RSHQ�IRU�WKH�GXUDWLRQ�RI�WKH�+773�VHVVLRQ���,Q�RWKHU�ZRUGV��WKH�OLIHWLPH�RI��WKH
java.sql.PreparedStatement�UHSUHVHQWLQJ�WKH�SDUVHG�64/�TXHU\�VKRXOG�EH�WKH�VDPH�DV�WKDW�RI�WKH�+773�VHVVLRQ�
7KH�<jsp:usebean>�WDJ�SURYLGHV�DQ�HDV\�ZD\�RI�GRLQJ�WKLV�W\SH�RI�OLIHWLPH�VFRSLQJ�XVLQJ�D�PRGXODU�TXHU\�EHDQ�

%HORZ��ZH�GHILQH�D�-DYD%HDQ�QDPHG��mybeans.QueryBean�WKDW�SHUIRUPV�D�64/-�TXHU\�EDVHG�RQ�WKH�YDOXH�RI�LWV
empNum�SURSHUW\�

package mybeans;
import java.sql.*;
import sqlj.runtime.ref.DefaultContext;
import oracle.sqlj.runtime.Oracle;
import javax.servlet.http.*;

public class QueryBean implements HttpSessionBindingListener {
  String empNum;
  String result = null;
  public void QueryBean() {  }

  public String getResult() {
    if (result != null) return result; else return runQuery();
  }
  public void setEmpNum(String empNum) {
      result = null; this.empNum = empNum;
  }

  DefaultContext dc = null;
  private String runQuery() {
    StringBuffer sb = new StringBuffer();
    try {
      if (dc == null)

   dc = Oracle.getConnection("jdbc:oracle:oci8:@", "scott", "tiger");
      String ename = null;  double sal = 0.0;  String hireDate = null;
      #sql [dc] {  SELECT ename, sal, TO_CHAR(hiredate, ’DD-MON-YYYY’)

      INTO :ename, :sal, :hireDate  FROM emp
                   WHERE UPPER(empno) = UPPER(:empNum) ORDER BY ename };
      sb.append("<BLOCKQUOTE><BIG><B><PRE>\n");
      sb.append("Name       : " + ename + "\n");
      sb.append("Salary     : " + sal + "\n");
      sb.append("Date hired : " + hireDate);
      sb.append("</PRE></B></BIG></BLOCKQUOTE>");
      return sb.toString();
    } catch (SQLException e) {
       return ("SQL Error: " + e.getMessage());
    }
  }
  // Event listener methods for HttpSession binding
  public void valueBound(HttpSessionBindingEvent event) {
    // do nothing -- we know the bean is session-scoped and so already bound
  }
  public synchronized void valueUnbound(HttpSessionBindingEvent event) {
    if (dc != null) {
      try { dc.close();
      } catch (SQLException ignored) {}
    }
  }
}

7KHUH�DUH�WZR�LPSRUWDQW�SRLQWV�WR�QRWH�DERXW�WKH�ORJLF�LQ�WKLV�EHDQ�

D�� ,W�LV�LQWHQGHG�WR�EH�XVHG�LQ�D�VHVVLRQ�VFRSH�DQG�XVHV�WKH�LQVWDQFH�YDULDEOH�GF�WR�UHPHPEHU�WKH�GDWDEDVH�FRQQHFWLRQ�
E�� ,W�LPSOHPHQWV�WKH�javax.servlet.http.HttpSessionBindingListener �LQWHUIDFH�
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7KLV�LQWHUIDFH�KDV�WZR�PHWKRGV��valueBound()�DQG�valueUnbound(), WKDW�DUH�FDOOHG�DW�+773�VHVVLRQ�VWDUWXS�DQG
VKXWGRZQ�UHVSHFWLYHO\���7KHVH�PHWKRGV�FDQ�EH�XVHG�WR�SHUIRUP�WKH�QHFHVVDU\�DOORFDWLRQ�DQG�GH�DOORFDWLRQ�RI�VHVVLRQ�EDVHG
UHVRXUFHV�

3URJUDPPLQJ�1RWHV�RQ�6HVVLRQ�6FRSLQJ�
��� ,Q�RXU�FDVH�4XHU\%HDQ�ZLOO�EH�LQYRNHG�WKURXJK�D�VHVVLRQ�VFRSHG��jsp:usebean>�WDJ�VR�WKDW�DW�VHVVLRQ�VWDUWXS�WKH�EHDQ

ZLOO�EH�DXWRPDWLFDOO\�SODFHG�RQ�WKH�OLVW�RI�REMHFWV�OLVWHQLQJ�IRU�VHVVLRQ�HYHQWV����2XU�-63��GHILQHG�EHORZ��WKDW�XVHV�WKLV�EHDQ
FDOOV�LWV�getResult()�PHWKRG�RQO\�ZKHQ�WKH�XVHU�SURYLGHV�D�VHDUFK�SDUDPHWHU�LQ�WKH�IRUP���6R��ZH�ZLOO�QRW�FRQQHFW�WR
WKH�GDWDEDVH�LQ�WKH�valueBound()�PHWKRG�LQ�RUGHU�WR�PLQLPL]H�WKH�FRQQHFWLRQ�LQWHUYDO��5DWKHU��WKH�runQuery()
PHWKRG�ZLOO�HVWDEOLVK�WKH�FRQQHFWLRQ�ZKHQ�LQYRNHG�IRU�WKH�ILUVW�WLPH�YLD�getResult().�7KHUHIRUH��WKH�valueBound()
PHWKRG�GRHV�QRWKLQJ��DQ�DOWHUQDWLYH�DSSURDFK�LV�WR�SODFH�WKH�usebean�WDJ�XQGHU�FRQGLWLRQDO�ORJLF�DQG�RSHQ�WKH�GDWDEDVH
FRQQHFWLRQ�XSRQ�LQVWDQWLDWLRQ�RI�WKH�EHDQ�����:H�XVH�WKH�valueUnbound()�PHWKRG�WR�FORVH�WKH�GDWDEDVH�FRQQHFWLRQ�LI
LW�LV�QRW�QXOO�

��� $�YDOLG�TXHVWLRQ�LV�ZK\�GR�ZH�QHHG�WR�LPSOHPHQW�WKH�VSHFLDO�VHVVLRQ�OLVWHUQHU�PHWKRGV"��&RXOG�ZH�LQVWHDG�FORVH�WKH
FRQQHFWLRQ�LQ�D�finalize�PHWKRG�IRU�WKH�EHDQ�WKDW�ZRXOG�EH�FDOOHG�ZKHQ�LW�LV�JDUEDJH�FROOHFWHG"��7KH�DQVZHU�LV�WKDW�WKH
VHVVLRQ�OLVWHQHU�LQWHUIDFH�KDV�D�PXFK�PRUH�ZHOO�GHILQHG�EHKDYLRU�FRPSDUHG�WR�WKH�finalize��PHWKRG���,W�LV�WUXH�WKDW�DW
WKH�HQG�RI�WKH�+773�VHVVLRQ�WKH�UHIHUHQFH�WR�D�VHVVLRQ�VFRSHG�EHDQ�LV�QR�ORQJHU�DYDLODEOH�DQG�SUHVXPDEO\�WKH�EHDQ
EHFRPHV�JDUJDJH���+RZHYHU��JDUEDJH�FROOHFWLRQ�IUHTXHQF\�GHSHQGV�RQ�WKH�PHPRU\�FRQVXPSWLRQ�SDWWHUQ�RI�WKH
DSSOLFDWLRQ���7KH�GDWDEDVH�FRQQHFWLRQ�ZRXOG�EH�KHOG�RSHQ�XQWLO�WKH�JDUEDJH�FROOHFWRU�UXQV�DQG�LQYRNHV�WKH�finalize
PHWKRG�IRU�WKH�EHDQ���+ROGLQJ�RQ�WR�D�FRQQHFWLRQ�IRU�VXFK�DQ�XQSUHGLFWDEOH�LQWHUYDO�LV�VLPSO\�QRW�D�JRRG�LGHD����7KH
VHVVLRQ�OLVWHQHU�LQWHUIDFHV�SURYLGH�ZHOO�GHILQHG�HYHQW�EDVHG�KRRNV�SUHFLVHO\�IRU�WKLV�SXUSRVH�

7KH�8VH4XHU\%HDQ�-63�VKRZQ�LQ�)LJXUH����EHORZ�XVHV�mybeans.QueryBean�WR�VHOHFW�WKH�GHWDLOV�IRU�D�SDUWLFXODU
HPSOR\HH���7KH�EHDQ�LV�LQYRNHG�ZLWK�VHVVLRQ�VFRSH��DQG�LWV�SURSHUW\�LV�VHW�WR�WKH�YDOXH�RI�WKH�empNum�ILHOG�HQWHUHG�WKURXJK
WKH�+70/�IRUP����2XWSXW�RI�H[HFXWLQJ�WKH�-63�DSSHDUV�LQ�)LJXUH����

)LJXUH������7KH�8VH4XHU\%HDQ�-63�XVHV�P\EHDQV�4XHU\%HDQ�WR�JHW�HPSOR\HH�GDWD

<jsp:useBean id="queryBean" class="mybeans.QueryBean" scope="session" />
<jsp:setProperty name="queryBean" property="empNum" />

<HTML>
<HEAD> <TITLE> The UseQueryBean JSP  </TITLE> </HEAD>
<BODY BGCOLOR="white">

<%  String empNum = request.getParameter("empNum");
    if (empNum != null) { %>
      <H3>Employee # <%= empNum %> Details: </H3>
      <%=  queryBean.getResult() %>
      <HR>
<%  }  %>

<P><B>Enter an employee number:</B></P>
<FORM METHOD=”get”>
<INPUT TYPE=”text” NAME="empNum" SIZE=10>
<INPUT TYPE=”submit” VALUE="Ask Oracle">
</FORM>

</BODY>
</HTML>
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)LJXUH�������2XWSXW�RI�H[HFXWLQJ�WKH�8VH4XHU\%HDQ�-63

����)250$77,1*�64/�48(5<�5(68/76

$�FRPPRQ�LVVXH�LQ�ZHE�DSSOLFDWLRQV�LV�YLVXDOO\�SOHDVLQJ�UHSUHVHQWDWLRQ�RI�64/�TXHU\�UHVXOWV��,Q�WKLV�VHFWLRQ�ZH�ZLOO
ORRN�DW�WKUHH�GLIIHUHQW�PHFKDQLVPV�E\�ZKLFK�TXHU\�UHVXOWV�FDQ�EH�IRUPDWWHG�LQ�D�-63�

�����*(1(5$7,1*�%$6,&�+70/�7$%/(6

7KH�IROORZLQJ�FODVV�HtmlTable�GHILQHV�D�VWDWLF�PHWKRG�format(ResultSet rs) WKDW�DFFHSWV�D�-'%&�UHVXOWVHW
SDUDPHWHU�DQG�XVHV�WKH�DVVRFLDWHG�PHWDGDWD�WR�JHQHUDWH�DQ�+70/�WDEOH�ZLWK�FROXPQ�KHDGHUV�DQG�GDWD�URZV��7KLV�H[DPSOH�LV
EDVHG�RQ�WKH�FRUUHVSRQGLQJ�VDPSOH��LQ�WKH�-DYD�6HUYOHW�3URJUDPPLQJ�ERRN�>�@���7KH�-'%&�ResultSetMetaData�REMHFW
FRQWDLQV�WKH�QDPHV�RI�64/�FROXPQV�VHOHFWHG�E\�WKH�TXHU\��DQG�WKHVH�QDPHV�DUH�XVHG�DV�FROXPQ�KHDGHUV���$�SURJUDPPHU�FDQ
HDVLO\�JHW�D�GHVLUHG�FROXPQ�KHDGHU�E\�XVLQJ�WKH�AS�FODXVH�WR�DOLDV�D�64/�FROXPQ�RU�H[SUHVVLRQ�LQ�D�-'%&�RU�64/-�TXHU\�
2QFH�D�TXHU\�KDV�EHHQ�VXFFHVVIXOO\�H[HFXWHG��WKH�format�PHWKRG�FDQ�EH�LQYRNHG�IURP�D�-DYD%HDQ�RU�GLUHFWO\�IURP�D�-63
VFULSWOHW���)LJXUH����GLVSOD\V�WKH�RXWSXW�RI�H[HFXWLQJ�WKLV�PHWKRG�RQ�D�64/-�LWHUDWRU�IRU�HPSOR\HH�GDWD���7KH�-63�LV�RPLWWHG
IRU�EUHYLW\�

/**********  File HtmlTable.java  **********/
import java.sql.*;

public class HtmlTable {

  public static String format(ResultSet rs) throws SQLException {
    StringBuffer sb = new StringBuffer();
    if (rs==null) || !rs.next()) sb.append("<P> No matching rows.<P>\n");
    else {
      sb.append("<TABLE BORDER>\n");
      ResultSetMetaData md = rs.getMetaData();
      int numCols = md.getColumnCount();
      for (int i=1; i<= numCols; i++) {

  sb.append("<TH><I>" + md.getColumnLabel(i) + "</I></TH>");
      }
      do {  sb.append("<TR>\n");
           for (int i = 1; i <= numCols; i++) {

        sb.append("<TD>");
        Object obj = rs.getObject(i);
        if (obj != null)  sb.append(obj.toString());

           sb.append("</TD>");
     }

           sb.append("</TR>");
      } while (rs.next());
      sb.append("</TABLE>");
    }
    return sb.toString();
  }
}
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)LJXUH�������2XWSXW�RI�IRUPDWWLQJ�XVLQJ�WKH�+WPO7DEOH�IRUPDW�5HVXOW6HW��PHWKRG

����86,1*�7+(�25$&/(�;0/�64/�87,/,7<

2UDFOH�7HFKQRORJ\�1HWZRUN���KWWS���WHFKQHW�XV�RUDFOH�FRP���SURYLGHV�VHYHUDO�IUHHO\�GRZQORDGDEOH�XWLOLWLHV�IRU�;0/��DQG
;0/�64/�LV�RQH�RI�WKHP����7KLV�LV�D�YHU\�XVHIXO�SDFNDJH�WKDW�FDQ�FRQYHUW�D�-'%&�UHVXOWVHW�LQWR�IRUPDWWHG�;0/�RXWSXW�
&RQYHUVHO\��LW�FDQ�DOVR�LQVHUW�LQSXW�;0/�GDWD�LQWR�D�FDQRQLFDO�GHILQLWLRQ�RI�64/�WDEOHV����,Q�WKH�H[DPSOH�EHORZ�ZH�LOOXVWUDWH
WKH�;0/�JHQHUDWLRQ�FDSDELOLW\�RI�WKLV�WRRO���$V�\RX�ZLOO�QRWLFH�LQ�WKH�ILOH�;0/4XHU\%HDQ�VTOM�VKRZQ�EHORZ��WKH�EHDQ�H[HFXWHV
D�SDUDPHWHUL]HG�64/�TXHU\�DJDLQVW�WKH�emp�WDEOH�DQG�IHWFKHV�WKH�UHVXOWV�LQWR�D�64/-�LWHUDWRU�FDOOHG�emps���7KH�-'%&�UHVXOWVHW
XQGHUO\LQJ�WKLV�LWHUDWRU�LV�H[WUDFWHG�WKURXJK�WKH�emps.getResultSet()�PHWKRG�FDOO�DQG�XVHG�WR�FRQVWUXFW�DQ�LQVWDQFH�RI
WKH�FODVV��oracle.xml.sql.query.OracleXMLQuery. �6XEVHTXHQWO\��D�FDOO�WR�WKH�PHWKRG�getXMLString()�RI�WKLV
LQVWDQFH�JHQHUDWHV�;0/�RXWSXW�WKDW�LV�LQ�OLQHG�LQ�WKH�UHWXUQHG�+70/�SDJH��)LJXUH�������7KH�,QWHUQHW�([SORUHU�����EURZVHU�LV
FDSDEOH�RI�GLVSOD\LQJ�VXFK�;0/�LVODQGV�HPEHGGHG�LQ�+70/�SDJHV���7KH�RXWSXW�FDQ�EH�IRUPDWWHG�XVLQJ�VW\OHVKHHWV�EHIRUH
GLVSOD\LQJ�WR�WKH�XVHU�

1RWLFH�WKDW�WKH�64/�TXHU\�LQ�WKH�#sql�VWDWHPHQW�XVHV�64/�FROXPQ�DOLDVHV�WR�UHQDPH�IHWFKHG�FROXPQV���%\�GHIDXOW�
WKHVH�QDPHV�DUH�XVHG�E\�;0/�64/�DV�WDJV�IRU�WKH�JHQHUDWHG�;0/�HOHPHQWV���7KHUH�DUH�IDFLOLWLHV�WR�SURYLGH�H[SOLFLW�WDJV�DQG
VW\OHVKHHWV��EXW�H[SORULQJ�WKLV�IXQFWLRQDOLW\�LV�RXWVLGH�WKH�VFRSH�RI�WKLV�SDSHU�

/**********  File XMLQueryBean.sqlj  **********/
package mybeans;
import java.sql.*;
import sqlj.runtime.ref.DefaultContext;
import oracle.sqlj.runtime.Oracle;
import oracle.xml.sql.query.*;

public class XMLQueryBean {
  String deptNum;
  String result = null;
  public void XMLQueryBean() {  }
  public String getResult() {
    if (result != null) return result;  else return runXMLQuery();
  }
  public void setDeptNum(String deptNum) {
      result = null;
      this.deptNum = deptNum;
  }
  DefaultContext dc = null;
  private String runXMLQuery() {
    #sql iterator empIter (String Name, int EmployeeNum, Date HireDate);
    empIter emps = null;

    try {
      if (dc == null) dc = Oracle.getConnection("jdbc:oracle:oci8:@", "scott", "tiger");



'HYHORSLQJ�IRU�WKH�2UDFOH�,QWHUQHW�3ODWIRUP   

Paper 1097

      #sql [dc] emps = { SELECT ename as "Name", empno as "EmployeeNum",
             hiredate as "HireDate"
             FROM emp WHERE deptno = :deptNum ORDER BY ename };

      try {
  OracleXMLQuery xq = new OracleXMLQuery( dc.getConnection(), emps.getResultSet());
  return ("<XML>\n" + xq.getXMLString() + "</XML>\n");
} catch (Exception e) {
    return ("XML conversion error: " + e.getMessage());
}

    } catch (SQLException e) {
       return ("SQL Error: " + e.getMessage());
    } finally {
      try {

if (emps != null) emps.close();
      } catch (SQLException ignored) {}
    }
  }
……… // methods that implement HttpSessionBindingListener interface, as in Querybean.sqlj
}

)LJXUH�������+70/�SDJH�ZLWK�DQ�HPEHGGHG�;0/�LVODQG�JHQHUDWHG�XVLQJ�64/-�DQG��;0/�64/
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<?xml version="1.0"?>
<?xml-stylesheet type="text/xsl" href="rowcol.xsl"?>
<query connection="demo" sort="ENAME" null-indicator="yes" >
      SELECT * FROM EMP
      WHERE ENAME LIKE ’{@find}%’
      ORDER BY {@sort}
</query>

����86,1*�7+(�;64/�6(59/(7
7KH�;64/�XWLOLW\�OHWV�\RX�HPEHG�64/�TXHULHV�LQOLQH�ZLWKLQ�DQ�;0/�SDJH�XVLQJ�D�G\QDPLF�<query>�WDJ��$�QLFH

IHDWXUH�LV�WKDW�LW�KDV�ERWK�D�FRPPDQG�OLQH�DV�ZHOO�DV�D�VHUYOHW�LQWHUIDFH��DQG�WKH�ODWWHU�FDQ�EH�LQYRNHG�IURP�ZLWKLQ�D�-63�XVLQJ
WKH�VWDQGDUG�<jsp:include>�WDJ���%HORZ�LV�DQ�H[DPSOH�WKDW�LOOXVWUDWHV�KRZ�WR�GR�WKLV���%XW�ILUVW��FRQVLGHU�WKH�VPDOO�VDPSOH
RI�DQ�;64/�SDJH�QDPHG�HPS�[VTO�DV�VKRZQ�LQ�)LJXUH�����EHORZ�

)LJXUH�������$Q�;64/�SDJH�ZLWK�DQ�HPEHGGHG�64/�TXHU\

$Q�;64/�SDJH�FRQIRUPV�WR�VWDQGDUG�;0/�V\QWD[�DQG�FDQ�VSHFLI\�VW\OHVKHHWV�IRU�SRVW�SURFHVVLQJ�WKH�JHQHUDWHG
RXWSXW���,W�XVHV�WKH�VSHFLDO�<query>�WDJ��WR�SHUIRUP�D�64/�TXHU\��7KH�TXHU\�WDJ�VXSSRUWV�VHYHUDO�DWWULEXWHV�LQFOXGLQJ��DPRQJ
RWKHUV���WKH�GDWDEDVH�FRQQHFWLRQ��QXOO�KDQGOLQJ��SOXV�VHDUFK�DQG�VRUW�SDUDPHWHUV�IRU��WKH�TXHU\����,Q�RXU�FDVH�ZH�UXQ�WKH�TXHU\
DJDLQVW�WKH�emp�WDEOH�XVLQJ�WKH�GDWDEDVH�FRQQHFWLRQ�QDPHG�demo��7KH�SDUDPHWHUV�IRU�WKLV�FRQQHFWLRQ�DUH�VSHFLILHG�VHSDUDWHO\
LQ�D�FRQILJXUDWLRQ�ILOH��QRW�VKRZQ�KHUH��WKDW�DOVR�IROORZV�;0/�V\QWD[���$IWHU�WKH�TXHU\�UHVXOW�LV�IRUPDWWHG�LQWR�;0/�WKH
VW\OHVKHHW�LV�DSSOLHG���)RU�RXU�H[DPSOH�WKH�VW\OHVKHHW�EHLQJ�XVHG�LV�URZFRO�[VO��ZKLFK�ORRNV�DV�IROORZV�

<?xml version="1.0"?>
<xsl:stylesheet xmlns:xsl="http://www.w3.org/XSL/Transform/1.0"
                xmlns="http://www.w3.org/TR/REC-html40"  result-ns="" indent="yes">
  <xsl:template match="/">
    <html>
      <head> <style>

.page    {font-family: Tahoma, sans-serif; background-color:white}

.roweven {background-color: white;} .rowodd  {background-color: pink;}
      </style> </head>
      <body class="page"> <center>
      <table border="1" cellpadding="4">
      <xsl:for-each select="ROWSET/ROW[1]">
        <tr> <xsl:for-each select="*">
              <th>

        <xsl:attribute name="class">
                  <xsl:choose>

    <xsl:when test="position() mod 2 = 1">colodd</xsl:when>
    <xsl:when test="position() mod 2 = 0">coleven</xsl:when>
  </xsl:choose>

        </xsl:attribute>
                <xsl:value-of select="name(.)"/>
              </th>
        </xsl:for-each> </tr>
      </xsl:for-each>
      <xsl:for-each select="ROWSET/ROW">
        <tr> <xsl:attribute name="class">
              <xsl:choose>
                <xsl:when test="position() mod 2 = 1">rowodd</xsl:when>
                <xsl:when test="position() mod 2 = 0">roweven</xsl:when>
              </xsl:choose>
            </xsl:attribute>
            <xsl:for-each select="*">
              <td> <xsl:attribute name="class">

      <xsl:choose>
     <xsl:when test="position() mod 2 = 1">colodd</xsl:when>
     <xsl:when test="position() mod 2 = 0">coleven</xsl:when>
   </xsl:choose>

         </xsl:attribute>
                 <xsl:value-of select="."/>
              </td>
           </xsl:for-each>
        </tr>
      </xsl:for-each>
      </table> </center> </body>
    </html>
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<HTML>
<HEAD><TITLE> The IncludeXsql JSP </TITLE></HEAD>
<BODY BGCOLOR="white">
<%@ page buffer="5" autoFlush="false" %>
<P><B>Including dynamic XML content from an XSQL page:<B></P>
<P>
<jsp:include page="emp.xsql" flush="true" />
</P><HR>
<P><B>Enter any characters in employee name:</B></P>
<FORM METHOD=get>
<INPUT TYPE=text NAME="find" SIZE=10>
<INPUT TYPE=submit VALUE="Ask Oracle">
</FORM>
</BODY>
</HTML>

  </xsl:template>
</xsl:stylesheet>

(PSOR\HHV�ZKRVH�QDPHV�PDWFK�WKH�find�SDUDPHWHU�DUH�VHOHFWHG�E\�WKH�TXHU\�DQG�RUGHUHG�DOSKDEHWLFDOO\�E\�WKHLU
QDPH���$Q�LPSRUWDQW�SRLQW�WR�QRWH�LV�WKDW�WKH�sort�SDUDPHWHU�LV�VSHFLILHG�DV�DQ�DWWULEXWH�RI�WKH�TXHU\�WDJ�EXW�find�LV�QRW
GHILQHG�LQVLGH�WKH�;64/�SDJH���7KLV�PHDQV�WKDW�WKH�VHDUFK�FRQGLWLRQ�ZLOO�EH�SLFNHG�XS�IURP�WKH�HQYLURQPHQW�WKDW�WKH�;64/
SDJH�LV�LQYRNHG�IURP��LQ�RXU�FDVH�IURP�D�-63���7KH�G\QDPLF�FRQWHQWV�RI�WKLV�SDJH�FDQ�EH�LQFOXGHG�LQ�D�-63�DV�IROORZV�

)LJXUH�������,QFOXGLQJ�WKH�G\QDPLF�FRQWHQWV�RI�DQ�;64/�SDJH�LQ�D�-63

1RWLFH�WKDW�WKH�-63�XVHV�D�IRUP�ZLWK�DQ�LQSXW�ILHOG�QDPHG�find��ZKLFK�LV�QR�DFFLGHQW���,W�LV�LQWHQGHG�WR�PDWFK�WKH
find�SDUDPHWHU�LQ�RXU�HPS�[VTO�SDJH�ZKLFK�LV�LQYRNHG�IURP�WKH�-63�YLD�WKH�VWDQGDUG�<jsp:include>�WDJ���4XHU\�H[HFXWLRQ
LQ�WKH�HPS�[VTO�SDJH�LV�GRQH�XVLQJ�-'%&��WKH�UHVXOWVHW�IRUPDWWHG�LQWR�;0/�XVLQJ�WKH�;0/�64/�XWLOLW\�GHVFULEHG�LQ�WKH
SUHYLRXV�VHFWLRQ��DQG�WKHQ�WKH�JLYHQ�VW\OHVKHHW�LV�DSSOLHG�EHIRUH�WKH�UHVXOW�LV�UHWXUQHG�WR�WKH�-63�IRU�LQFOXVLRQ�LQ�WKH�+773
UHVSRQVH���)LJXUH����EHORZ�VKRZV�WKH�RXWSXW�IRU�D�VDPSOH�VHDUFK�IRU�HPSOR\HH�QDPHV�VWDUWLQJ�ZLWK�WKH�OHWWHU�$�

)LJXUH������6DPSOH�RXWSXW�IURP�WKH�,QFOXGH;VTO�-63

����-63�352'8&7�$9$,/$%,/,7<�$1'�7(&+12/2*<�35(9,(:
2UDFOH�KDV�GHYHORSHG�LWV�RZQ�-63�UXQWLPH�WKDW�VXSSRUWV�WKH�FRPSOHWH�-63�����VSHFLILFDWLRQ�DV�ZHOO�DV�2UDFOH�GHILQHG

H[WHQVLRQV����7KHVH�H[WHQVLRQV�LQFOXGH�
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• 6FULSWDEOH�OLIH�F\FOH�HYHQWV�XVLQJ�$63�VW\OH�JOREDOV�MVD�ILOH�LQ�WKH�ZHE�DSSOLFDWLRQ

• $�WHPSODWLQJ�ODQJXDJH�FDOOHG�-63�0DUNXS�/DQJXDJH��-0/��WR�DXJPHQW�VFULSWLQJ�LQ�-DYD

• 64/-�LQWHJUDWLRQ�LQ�-63�VFULSWOHWV

• 7KH�DELOLW\�WR�WUDQVIRUP�DOO�RU�SDUW�RI�WKH�UHVXOW�RI�D�-63�XVLQJ�;6/�

2UDFOH�VXSSRUWV�WKH�H[HFXWLRQ�RI�VHUYOHWV�DQG�-63V�LQ�VHYHUDO�GLIIHUHQW�VHUYHU�HQYLURQPHQWV���7KHVH�HQYLURQPHQWV
LQFOXGH�2UDFOH�$SSOLFDWLRQ�6HUYHU�5HOHDVH����������DQG�XSFRPLQJ�UHOHDVHV�RI�2UDFOH�:HE'%��������2UDFOH�/LWH��DQG�2UDFOH
-6HUYHU���7KH�2UDFOH�-63�WUDQVODWRU�DOVR�UXQV�RQ�DQ\�VWDQGDUG�VHUYOHW�UXQQHU��PRVW�QRWDEO\�$SDFKH���'HYHORSPHQW�RI�-63�DQG
VHUYOHW�EDVHG�ZHE�DSSOLFDWLRQV�LV�VXSSRUWHG�LQ�2UDFOH�-'HYHORSHU������LQFOXGLQJ�WKH�DELOLW\�WR�GHEXJ�-63�E\�VHWWLQJ�EUHDNSRLQWV
LQ�LWV�VRXUFH�

7KH�2UDFOH�-63�WUDQVODWRU�LV�IUHHO\�GRZQORDGDEOH�RII�WKH�2UDFOH�7HFKQRORJ\�1HWZRUN�VLWH��KWWS���WHFKQHW�RUDFOH�FRP���
7KH�VLWH�DOVR�FRQWDLQV�LQIRUPDWLRQ�DERXW�WKH�XVH�RI�WKH�DERYH�H[WHQVLRQV�

�����25$&/(
6�-63�3/$16�$1'�(;7(16,216
7KH�IROORZLQJ�LV�DQ�RXWOLQH�RI�-63�IHDWXUHV�DQG�IXQFWLRQDOLW\�WKDW�DUH�EHLQJ�FRQVLGHUHG�IRU�XSFRPLQJ�2UDFOH�UHOHDVHV�

• 6XSSRUWLQJ�-63������7KH�WUDQVODWRU�FXUUHQWO\�FRQIRUPV�WR�WKH�-63�����VSHFLILFDWLRQ�WKDW�LV�EDVHG�RQ�WKH�6HUYOHW�����$3,�
,Q�IXWXUH�ZH�ZLOO�VXSSRUW�WKH�-63�����VSHFLILFDWLRQ�EXLOW�RQ�WKH�6HUYOHW�����VSHFLILFDWLRQ��ZKLFK�DUH�ERWK�SDUW�RI�WKH�-DYD�
(QWHUSULVH�(GLWLRQ��-�((���7KH�PDMRU�HQKDQFHPHQW�LQ�-63�����LV�WKH�GHILQLWLRQ�RI�D�SRUWDEOH�WDJ�H[WHQVLRQ�PHFKDQLVP�
7KLV�ZLOO�HQDEOH��UG�SDUWLHV�DQG�DSSOLFDWLRQ�GHYHORSHUV�WR�EXLOG�-63�WDJV��OLNH�RXU�-0/�WDJV��DQG�NQRZ�WKH\�ZLOO�ZRUN�RQ�DOO
-63�UXQWLPHV�

• ,PSURYHG�2UDFOH�'DWDEDVH�DFFHVV��7KRXJK�ZH�KDYH�VKRZQ�LQ�WKLV�SDSHU�D�YDULHW\�RI�ZD\V�WR�DFFHVV�2UDFOH�GDWD�IURP�D
-63��ZH�DUH�FRQVLGHULQJ�EXLOGLQJ�D�FROOHFWLRQ�RI�GDWD�DFFHVV�EHDQV�WKDW�DUH�VXLWHG�IRU�XVH�ZLWKLQ�D�-63���,Q�SDUWLFXODU��WKHVH
EHDQV�ZRXOG�EH�WKH�EDVLV�IRU�H[WHQGLQJ�WKH�-0/�WDJV�WR�SURYLGH�GDWDEDVH�DFFHVV�

• ,PSURYHG�;0/�;6/�LQWHJUDWLRQ��:H�H[SHFW�WR�DGG�DGGLWLRQDO�FDSDELOLWLHV�WR�H[WHQG�DQG�VLPSOLI\�WKH�XVH�RI�;0/�;6/
LQ�D�-63�HQYLURQPHQW�

������5811,1*�-636�,16,'(�7+(�25$&/(�'$7$%$6(

-DYD�EHLQJ�D�VWURQJO\�W\SH�DQG�PHPRU\�VDIH�ODQJXDJH�LV�LGHDO�IRU�SURJUDPPLQJ�VHUYHU�DSSOLFDWLRQV���7KH�2UDFOH��L
GDWDEDVH�HPEHGV�D�-DYD�9LUWXDO�0DFKLQH�WR�DOORZ�WKH�VWRUDJH�DQG�H[HFXWLRQ�RI�-DYD�FRGH�LQVLGH�WKH�GDWDEDVH�VHUYHU��7KLV�-DYD
9LUWXDO�0DFKLQH��NQRZQ�DV�WKH�-6HUYHU��LV�GLIIHUHQW�IURP�WKH�RQH�LQ�-'.�DQG�LV�VSHFLDOO\�RSWLPL]HG�IRU�WKH�2UDFOH�GDWDEDVH��,W
UXQV�LQ�WKH�VDPH�DGGUHVV�VSDFH�DV�WKH�GDWDEDVH�SURFHVV��WKHUHE\�SURYLGLQJ�IDVW�EXW�VDIH�DFFHVV�WR�64/�GDWD����$V�ZH�KDYH�VHHQ
LQ�WKLV�SDSHU���2UDFOH�SURYLGHV�ERWK�-'%&�DQG�64/-�VWDQGDUGV�IRU�DFFHVVLQJ�REMHFW�UHODWLRQDO�GDWD�LQ�64/�WDEOHV���'LVWULEXWHG
SURJUDPPLQJ�VFKHPHV�VXFK�DV�(QWHUSULVH�-DYD�%HDQV�DQG�&25%$�REMHFWV�DUH�DOVR�VXSSRUWHG�E\�-6HUYHU����'LIIHUHQW�VHVVLRQV
DUH�KDQGOHG�LQ�GLVWLQFW�YLUWXDO�-DYD�H[HFXWLRQ�HQYLURQPHQWV��SURYLGLQJ�LVRODWLRQ�DQG�LQFUHDVHG�VFDODELOLW\���)RU�H[DPSOH�
LQGLYLGXDO�VHVVLRQV�KDYH�WKHLU�RZQ�JDUEDJH�FROOHFWRU�DQG�GR�QRW�DIIHFW�WKH�SHUIRUPDQFH�RI�RWKHU�FRQFXUUHQW�-DYD�VHVVLRQV�DV�LQ
WKH�FDVH�RI�WKH�-'.����7KH�-6HUYHU�KDV�EHHQ�GHPRQVWUDWHG�WR�EH�KLJKO\�VFDODEOH��HIIHFWLYHO\�KDQGOLQJ�WKRXVDQGV�RI�FOLHQWV
ZLWKRXW�VLJQLILFDQW�GHWHULRUDWLRQ�LQ�SHUIRUPDQFH�>��@�

,Q�DQ�XSFRPLQJ�UHOHDVH�WKH�-6HUYHU�ZLOO�DOVR�KRVW�DQ�HPEHGGHG�ZHE�VHUYHU�FRPSRQHQW���7KLV�ZLOO�DOORZ�+773�EDVHG
FRPPXQLFDWLRQ�ZLWK�WKH�2UDFOH�GDWDEDVH�DQG�VXSSRUW�WKH�GLUHFW�H[HFXWLRQ�RI�VHUYOHWV�DQG�-63V�LQVLGH�WKH�GDWDEDVH��FORVHVW�WR
64/�GDWD���7KH�ZHE�VHUYHU�QDPHVSDFH�ZLOO�EH�PRGHOHG�XVLQJ�WKH�-1',��-DYD�1DPLQJ�DQG�'LUHFWRU\�,QWHUIDFH��VSHFLILFDWLRQ
IURP�6XQ�0LFURV\VWHPV���2UDFOH·V�-63�WUDQVODWRU�ZLOO�EH�LQWHJUDWHG�ZLWK�WKLV�ZHE�VHUYHU���:H�SODQ�WR�JHQHUDWH�VHUYOHW�FRGH�WKDW
LV�VSHFLDOO\�RSWLPL]HG�IRU�WKH�-6HUYHU�H[HFXWLRQ�VFHQDULR���WDNLQJ�DGYDQWDJH�RI�WKH�-6HUYHU�SHUIRUPDQFH�IHDWXUHV�VXFK�DV�VKDUHG
UHDG�RQO\�UHVRXUFHV�DQG�KRW�ORDGHG�FODVVHV�
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����6800$5<

7R�VXPPDUL]H��WKLV�SDSHU�H[DPLQHV�GDWDEDVH�DFFHVV�LVVXHV�IRU�-DYD6HUYHU�3DJHV�WKDW�JHQHUDWH�G\QDPLF�FRQWHQW���:H
ILUVW�SURYLGH�DQ�RYHUYLHZ�RI�WKH�FDSDELOLWLHV�RI�WKH�-63�IUDPHZRUN���-63V�VXSSRUW�-DYD�EDVHG�VFULSWLQJ�WR�DOORZ�JHQHUDWLRQ�RI
G\QDPLF�+70/�FRQWHQW���8VLQJ�VSHFLDO�-63�WDJV��-DYD�VFULSWOHWV�PD\�EH�LQWHUVSHUVHG�ZLWK�VWDWLF�+70/�LQ�WKH�VDPH�VRXUFH�ILOH�
7KLV�ILOH�LV�WUDQVODWHG�LQWR�D�VHUYOHW�E\�WKH�-63�WUDQVODWRU��DQG�FDQ�EH�H[HFXWHG�RQ�DQ\�VWDQGDUGV�FRPSOLDQW�VHUYOHW�UXQQHU���7KH
FRPSDFW�-63�IUDPHZRUN�DOVR�LQWHJUDWHV�VXSSRUW�IRU�-DYD%HDQV��ZKLFK�DUH�UHXVDEOH�HQWLWLHV�RI�FRPSRQHQW�EDVHG�SURJUDPPLQJ�
-DYD%HDQV�FDQ�EH�FRQYHQLHQWO\�LQYRNHG�IURP�D�-63�YLD�WKH���jsp:usebean> �WDJ��DQG�WKHLU�OLIHWLPHV�FDQ�EH�VFRSHG�WR�EH
DVVRFLDWHG�ZLWK�WKH�-63�SDJH��WKH�+773�UHTXHVW��+773�VHVVLRQ��RU�WKH�ZHE�DSSOLFDWLRQ���,Q�6HFWLRQ���ZH�LOOXVWUDWHG�WKHVH�-63
IHDWXUHV�XVLQJ�GHWDLOHG�FRGH�VDPSOHV�

7KH�ODWWHU�SDUW�RI�WKH�SDSHU�GHDOV�VSHFLILFDOO\�ZLWK�-63V�WKDW�SHUIRUP�64/�RSHUDWLRQV�WR�JHQHUDWH�WKHLU�G\QDPLF
FRQWHQW����$FFHVV�WR�2UDFOH�LV�VKRZQ�XVLQJ�ERWK�64/-�DQG�-'%&�LQ�-63�VFULSWOHWV���-DYD%HDQV�WKDW�PRGXODUL]H�64/�RSHUDWLRQV
DUH�DOVR�LOOXVWUDWHG���:H�GLVFXVV�WKH�LPSRUWDQW�LVVXH�RI�GDWDEDVH�UHVRXUFH�PDQDJHPHQW��VXFK�DV�FORVLQJ�GDWDEDVH�FRQQHFWLRQV
DQG�UH�XVLQJ�-'%&�VWDWHPHQW�KDQGOHV���)RUPDWWLQJ�RI�64/�TXHU\�UHVXOWV�LV�D�VLJQLILFDQW�WRSLF�IRU�ZHE�DSSOLFDWLRQ�GHVLJQHUV�
,Q�WKLV�SDSHU�ZH�GHPRQVWUDWHG�WKUHH�GLIIHUHQW�ZD\V�WR�KDQGOH�WKH�SUHVHQWDWLRQ�RI�64/�TXHU\�UHVXOWV������GLUHFWO\�SURFHVVLQJ�WKH
-'%&�UHVXOWVHW�WR�JHQHUDWH�+70/�WDEOHV�������XVLQJ�WKH�2UDFOH�;0/�64/�XWLOLW\�WR�JHQHUDWH�HPEHGGHG�;0/�LVODQGV��DQG
ILQDOO\�����XVLQJ�WKH�;64/�VHUYOHW�DQG�LWV�VSHFLDO�<query>�WDJ�WR�H[HFXWH�DQG�IRUPDW�YLD�;6/�WKH�UHVXOW�RI�D�64/�TXHU\����,Q
FRQFOXVLRQ��ZH�SURYLGH�WKH�SURGXFW�VWDWXV�RI�2UDFOH�-63V�DQG�D�EULHI�WHFKQRORJ\�SUHYLHZ�IRU�XSFRPLQJ�2UDFOH�UHOHDVHV�
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,�DP�YHU\�JUDWHIXO�WR�WKH�PDQ\�SHRSOH�DW�2UDFOH�ZKR�KDYH�VKDUHG�WKHLU�LGHDV�DQG�LQVLJKWV���,Q�SDUWLFXODU��,�ZRXOG�OLNH
WR�WKDQN�0LNH�)UHHGPDQ�IRU��LQ�GHSWK�WHFKQLFDO�GLVFXVVLRQV�RQ�WKH�YDULRXV�LVVXHV�DGGUHVVHG�LQ�WKLV�SDSHU���7KDQNV�DUH�DOVR�GXH
WR�PHPEHUV�RI�WKH�:HEVHUYHU�WHDP�LQ�WKH�-DYD�3ODWIRUP�*URXS�²�LW�LV�LQGHHG�D�SOHDVXUH�DQG�D�SULYLOHJH�WR�EH�ZRUNLQJ�ZLWK
WKHP����,�VSHFLDOO\�ZLVK�WR�WKDQN�5DNHVK�'KRRSDU�IRU�VXEPLWWLQJ�WKH�SDSHU�DEVWUDFW��(NNHKDUG�5RKZHGGHU�IRU�FODULILFDWLRQV
DQG�GLVFXVVLRQV�RQ�64/-�LVVXHV��6WHYHQ�0XHQFK�IRU�KHOSLQJ�WR�JHW�WKH�;64/�VHUYOHW�H[DPSOH�ZRUNLQJ�ZLWK�-63V��DQG�*DHO
6WHYHQV�IRU�KHU�KHOS�LQ�UHYLHZLQJ�WKH�SDSHU���7KH�FRGH�VDPSOH�IRU�;64/�DQG�WKH�;64/�VW\OHVKHHW�DUH�DGDSWHG�IURP�WKH
GHPRV�ZULWWHQ�E\�6WHYH�0XHQFK�DQG�GHEXJJHG�ZLWK�H[SHUW�KHOS�IURP�0LNH�)UHHGPDQ�
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>�@���-DYD6HUYHU�3DJHV�����6SHFLILFDWLRQ��6XQ�0LFURV\VWHPV
>�@���-DYD�'HYHORSHU·V�*XLGH��2UDFOH������
>�@���-'%&�'HYORSHU·V�*XLGH�DQG�5HIHUHQFH��2UDFOH������
>�@���-$9$�6HUYOHW�3URJUDPPLQJ����+XQWHU�DQG�&UDZIRUG��2·5HLOO\
>�@���64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��2UDFOH������
>�@���'HYHORSLQJ�-DYD%HDQV��5REHUW�(QJODQGHU��2·5HLOO\
>�@���2UDFOH�;0/�64/�XWLOLW\��KWWS���WHFKQHW�RUDFOH�FRP
>�@���2UDFOH�;64/�VHUYOHW��KWWS���WHFKQHW�RUDFOH�FRP
>�@���;0/�DQG�;6/�GRFXPHQWDWLRQ��KWWS���ZZZ�Z�F�RUJ
>��@��-6HUYHU�3HUIRUPDQFH�DQG�6FDODELOLW\��2UDFOH�WHFKQLFDO�ZKLWH�SDSHU��KWWS���ZZZ�RUDFOH�FRP�MDYD


